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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
such as an EL element and an LED element and a color 
filter presenting an extremely small variation in a film 
thickness for individual pixels in forming an organic 
semiconductor film and a thin film mad of a colored 
resin or the like. 

SOLUTION: A thin film element has a thin film layer 
formed with an ink jet method on an area subject to 
boating partitioned by a bank with a prescribed height 
on a board. The bank is formed on the board satisfying 
the conditions that a>d/4, d/2<b<5d, c>tO (tO is a film 
thickness of the thin film layer), and c>d/(2b) where (a) 
is a width of the bank, (c) is a height of the bank, and (d) 
is a drop diameter of a liquid material forming the thin 
film layer. The bank is formed with an organic material 
on a bank forming surface constituted with an inorganic 
material, a plasma processing is conducted under an 
excessive fluorine condition with fluorine base gas as 

introduction gas, and the thin film material liquid is filled in the area surrounded by the bank to 
form the thin film layer. An fluorine base gas plasma processing is applied to the base having 
the bank formed with the organic material after an oxygen gas plasma processing. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the substrate for thin film patterning by which the coated field divided by the 
predetermined bank and this predetermined bank of height which are used in order to carry out 
patterning formation of the thin film by the ink-jet method was formed on the field When setting 
to d (micrometer) the diameter of an ink-jet drop of the liquid material which sets width of face 
of the aforementioned bank to a (micrometer), sets the height to c (micrometer), and sets width 
of face of the aforementioned coated field to b (micrometer), and forms a thin film layer, The 
substrate for thin film patterning characterized by forming the aforementioned bank so that 
<(d/2) b<5d may be satisfied. 

[Claim 2] It is a substrate for thin film patterning according to claim 1 about the aforementioned 
bank being formed so that a> (d/4) may be satisfied further. 

[Claim 3] The aforementioned bank is c>tO further. [tO (micrometer) is a substrate for thin film 
patterning according to claim 1 or 2 characterized by being formed so that thickness] of a thin 
film layer may be satisfied. 

[Claim 4] The claim 1 characterized by forming the aforementioned bank so that c>d/(2b) may 
be satisfied further, or the substrate for thin film patterning of three given in any 1 term. 
[Claim 5] The claim 1 characterized by the thing of the aforementioned bank for which the 
upper surface is formed with the organic substance at least, or the substrate for thin film 
patterning of four given in any 1 term. 

[Claim 6] The claim 1 characterized by forming the upper surface and the side of the 
aforementioned bank with the organic substance, or the substrate for thin film patterning of four 
given in any 1 term. 

[Claim 7] The aforementioned bank is the claim 1 characterized by being formed by two-layer [ 
of a lower layer inorganic substance and the upper organic substance ], or the substrate for thin 
film patterning of four given in any 1 term. 

[Claim 8] The aforementioned bank is a substrate for thin film patterning according to claim 7 
which is formed by two-layer [ of a lower layer inorganic substance and the upper organic 
substance ], and is characterized by the thing of this inorganic substance for which the side at 
least is not worn with this organic substance. 

[Claim 9] The claim 1 characterized by the aforementioned coated field being an inorganic 

substance, or the substrate for thin film patterning of eight given in any 1 term. 

[Claim 10] The claim 1 which has drop ****** on the up upper surface of the aforementioned 

bank, or the substrate for thin film patterning of nine given in any 1 term. 

[Claim 1 1] The claim 5 which performed surface treatment so that the contact angle of the 

front face of the aforementioned coated field [ as opposed to 20 degrees - 50 degrees and the 

aforementioned thin film liquid material in the contact angle to the inorganic substance front 

face in which the contact angle on the front face of the organic substance which forms the 

aforementioned bank forms 50 degrees or more and this bank ] might become 30 degrees or 
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less, or the substrate for thin film patterning often given in any 1 term. 

[Claim 1 2] The substrate for thin film patterning according to claim 1 1 characterized by 

performing the aforementioned surface treatment by plasma treatment. 

[Claim 13] The thin film formation method which carries out patterning formation of the thin film 
by the ink-jet method using the substrat for thin film patterning given in a claim 1 or any 1 
term of 12. 

[Claim 14] The thin film formed by the thin film formation method according to claim 13. 
[Claim 15] The thin film according to claim 14 which is an organic EL element to which 
patterning of the organic thin film which has red, green, or the luminescent color by which blue 
shell selection was carried out was carried out independently. 

[Claim 16] The thin film according to claim 14 which is the light filter to which patterning of the 
organic thin film which penetrates only red, green, or the luminescent color by which blue shell 
selection was carried out was carried out independently. 

[Claim 17] Display equipped with the thin film of 16 a claim 14 or given in any 1 term. 

[Claim 18] Electronic equipment for a display which comes to have display according to claim 17 

and a circuit apparatus to this display. 

[Claim 1 9] The substrate for thin film patterning characterized by forming the front face of this 
bank with the organic substance at least, and forming the aforementioned coated field with the 
inorganic substance in the substrate for thin film patterning by which the coated field divided by 
the predetermined bank and this predetermined bank of height which are used in order to carry 
out patterning formation of the thin film by the dipping method or the spin coat method was 
formed on the field. 

[Claim 20] The substrate for thin film patterning characterized by forming the upper surface and 
the side of the aforementioned bank with the organic substance, and forming the 
aforementioned coated field with the inorganic substance in the substrate for thin film 
patterning by which the coated field divided by the predetermined bank and this predetermined 
bank of height which are used in order to carry out patterning formation of the thin film by the 
dipping method or the spin coat method was formed on the field. 
[Claim 21] It is the substrate for thin film patterning characterized by forming the 
aforementioned bank by two-layer [ of a lower layer inorganic substance and the upper organic 
substance ] in the substrate for thin film patterning by which the coated field divided by the 
predetermined bank and this predetermined bank of height which are used in order to carry out 
patterning formation of the thin film by the dipping method or the spin coat method was formed 
on the field, and forming the aforementioned coated field with the inorganic substance. 
[Claim 22] It is the substrate for thin film patterning according to claim 21 characterized by the 
thing of the lower layer inorganic substance in the aforementioned bank for which the side at 
least is not worn with the aforementioned organic substance. 

[Claim 23] The claim 19 which performed surface treatment so that the contact angle of the 
front face of the aforementioned coated field [ as opposed to 20 degrees - 50 degrees and the 
aforementioned thin film liquid material in the contact angle to the inorganic substance front 
face in which the contact angle on the front face of the organic substance which forms the 
aforementioned bank forms 50 degrees or more and this bank ] might become 30 degrees or 
less, or the substrate for thin film patterning of 22 given in any 1 term. 
[Claim 24] The substrate for thin film patterning according to claim 23 characterized by 
performing the aforementioned surface treatment by plasma treatment. 

[Claim 25] The thin film formation method which carries out patterning formation of the thin film 
by the dipping method or the spin coat method using the substrate for thin film patterning given 
in a claim 19 or any 1 term of 24. 

[Claim 26] The thin film formation method according to claim 25 that the surface tension of the 
liquid material used for the aforementioned dipping method or the spin coat method is the value 
of 30 or less dyne/cm. 
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[Claim 27] The thin film formed by the thin film formation method according to claim 25 or 26. 
[Claim 28] Display which comes to have a thin film according to claim 27. 

[Claim 29] Electronic equipment for a display which comes to have display according to claim 28 
and an electronic circuitry to this display. 

[Claim 30] The thin film formation method which is characterized by providing the following and 
which fills up with thin-film-material liquid the field surrounded on the bank, and forms a thin 
film layer in it The bank formation process which forms the aforementioned bank in the bank 
forming face which consists of inorganic material by the organic material The surface-treatment 
process to which the aforementioned organic material performs the aforementioned surface 
treatment to the aforementioned bank and the aforementioned bank forming face under fixed 
conditions to which the grade of non-compatibility over the aforementioned thin-film-material 
liquid becomes higher compared with the aforementioned inorganic material when predetermined 
surface treatment is performed, and the thin film stratification process which fills up with the 
aforementioned thin-film-material liquid the field surrounded on the bank where the 
aforementioned surface treatment was carried out, and form a thin film layer in it 
[Claim 31] The aforementioned surface treatment is the thin film formation method according to 
claim 30 which is the reduced pressure plasma treatment which uses the gas which contained 
the fluorine or the fluorine compound in introductory gas, and carries out plasma irradiation 
under reduced pressure atmosphere. 

[Claim 32] The aforementioned surface treatment is the thin film formation method according to 
claim 30 which is the atmospheric pressure plasma treatment which uses the gas which 
contained the fluorine or the fluorine compound in introductory gas, and carries out plasma 
irradiation under atmospheric pressure atmosphere. 

[Claim 33] The aforementioned fixed conditions are the thin film formation method according to 
claim 31 or 32 on condition of there being more fluorine system compounds than oxygen. 
[Claim 34] The aforementioned fixed conditions are the thin film formation method according to 
claim 33 that the content of a fluorine system compound and the fluorine system compound to 
the total amount of oxygen is set up to 60% or more. 

[Claim 35] The gas containing the aforementioned fluorine or the fluorine compound is the thin 
film formation method according to claim 31 or 32 of using the halogen gas of CF4, SF6, and 
CHF3 grade. 

[Claim 36] The thin film formation method according to claim 30 that the conditions of the 
aforementioned surface treatment are set up so that the contact angle to the aforementioned 
bank forming face of the aforementioned thin-film-material liquid may become 20 or less 
degrees. 

[Claim 37] The thin film formation method according to claim 30 that the conditions of the 
aforementioned surface treatment are set up so that the contact angle to the aforementioned 
bank forming face of the aforementioned thin-film-material liquid may become 50 degrees or 
more. 

[Claim 38] The aforementioned bank formation process is the thin film formation method 
according to claim 30 which forms the aforementioned bank by the upper layer and the lower 
layer bilayer. 

[Claim 39] The aforementioned bank formation process is the thin film formation method [ 
equipped with the lower layer film formation process which forms a lower layer film in the 
aforementioned bank forming face, the upper formation process which form the upper layer 
according to th formation field of the aforementioned bank on the aforementioned lower layer 
film, and the removal process which ********** and remove the aforementioned lower layer 
film of the field in which the upper layer concerned is not prepared by using the aforementioned 
upper layer as a mask ] according to claim 38. 

[Claim 40] The aforementioned bank formation process is the thin film formation method 
according to claim 38 which sets the lower layer film concerned to the formation field of an 
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aforementioned bank lower layer by the lower layer film formation process which forms a lower 
layer film in the aforementioned bank forming face, and aligns exposure, the process develop, 
the upper film formation process which covers the aforementioned lower layer and form the 
upper film, and the upper film concerned with the formation field of the aforementioned bank 
upper layer, and it has in exposure and the process develop. 

[Claim 41] The aforementioned surface treatment is the thin film formation method according to 
claim 38 which the compatibility over the aforementioned thin-film-material liquid of the 
aforementioned bank lower layer is less than [ it of the aforementioned pixel electrode ], and is 
what is set up more than it of the aforementioned bank upper layer. 

[Claim 42] The thin film formation method according to claim 38 that the conditions of the 
aforementioned surface treatment are set up so that a contact angle may become [ the front 
face of the aforementioned bank upper layer ] 50 degrees or more to the aforementioned 
thin-film-material liquid. 

[Claim 43] The thin film formation method according to claim 38 that the conditions of the 
aforementioned surface treatment are set up so that the front face of the aforementioned bank 
lower layer may become the range whose contact angle is 20 degrees or 40 degrees to the 
aforementioned thin-film-material liquid. 

[Claim 44] It is the thin film formation method according to claim 30 to 43 which is an organic 
semiconductor material for a pixel electrode being prepared in the field surrounded on the 
aforementioned bank, and the aforementioned thin-film-material liquid forming a thin film light 
emitting device. 

[Claim 45] The aforementioned pixel electrode is the thin film formation method according to 
claim 44 which is an ITO electrode layer. 

[Claim 46] The aforementioned bank is the thin film formation method according to claim 30 
which is an insulating organic material. 

[Claim 47] The aforementioned bank lower layer is the thin film formation method according to 
claim 38 which is either a silicon oxide, a silicon nitride or an amorphous silicon. 
[Claim 48] Display manufactured by the thin film formation method indicated by any 1 term of a 
claim 30 or a claim 47. 

[Claim 49] The surface-treatment method which is the surface-treatment method of the 

substrate for filling up with thin-film-material liquid the field surrounded on the bank formed on 

the substrate, and equipped the substrate in which the bank was formed with the first process 

which performs oxygen gas plasma treatment, and the second process which performs fluorine 

system gas plasma treatment after this after the first process of the above. 

[Claim 50] The surface-treatment method according to claim 49 characterized by the plasma 

treatment of either the first process of the above and the second process being the 

atmospheric pressure plasma processed under atmospheric pressure at least. 

[Claim 51] The surface-treatment method according to claim 49 characterized by the plasma 

treatment of either the first process of the above and the second process being the reduced 

pressure plasma processed under reduced pressure at least. 

[Claim 52] The surface-treatment method which is the surface-treatment method for filling up 
with thin-film-material liquid the field surrounded on the bank formed on the substrate, and 
equipped the substrate in which the bank was formed with the process which performs fluorine 
system gas plasma treatment. 

[Claim 53] The surface-treatment method according to claim 52 characterized by the 
aforementioned plasma treatment being the reduced pressure plasma processed under reduced 
pressure. 

[Claim 54] The surface-treatment method given in the claim 49 characterized by the 
aforementioned substrate being an inorganic substance, or any 1 term of 53. 
[Claim 55] The surface-treatment method given in the claim 49 characterized by forming the 
upper surface of this bank with the organic substance at least on the bank formed on the 
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aforementioned substrate, or any 1 term of 53. 

[Claim 56] The surface-treatment method given in the claim 49 characterized by forming the 
upper surface and the side of this bank with the organic substance on the bank formed on the 
aforementioned substrate, or any 1 term of 53. 

[Claim 57] It is the surface-treatment method given in the claim 49 characterized by formation, 
now being on the bank formed on the aforementioned substrate by two-layer [ of the inorganic 
substance of a lower layer / bank / this ], and the upper organic substance /, or any 1 term of 
53. 

[Claim 58] It is the surface-treatment method given in the claim 49 which this bank is formed by 
two-layer [ of a lower layer inorganic substance and the upper organic substance ] on the bank 
formed on the aforementioned substrate, and is characterized by the thing of this inorganic 
substance for which the side at least is not being worn with this organic substance, or any 1 
term of 53. 

[Claim 59] The surface-treatment method according to claim 54 which carries out the parent 
liquefaction of the substrate front face which consists of the aforementioned inorganic 
substance to the aforementioned thin-film-material liquid. 

[Claim 60] The surface-treatment method given in the claim 55 which ****** the organic 
substance front face which forms the aforementioned bank to the aforementioned 
thin-film-material liquid, or any 1 term of 58. 

[Claim 61] The surface-treatment method according to claim 60 which changes the organic 
substance front face which forms the aforementioned bank Teflon (registered trademark). 
[Claim 62] The surface-treatment method given in the claim 49 which carries out the parent 
liquefaction of the substrate front face which ****** the organic substance front face which 
forms the aforementioned bank to the aforementioned thin-film-material liquid, and consists of 
the aforementioned inorganic substance to the aforementioned thin-film-material liquid, or any 1 
term of 61. 

[Claim 63] The surface-treatment method according to claim 59 that the contact angle to the 
aforementioned substrate front face of the aforementioned thin-film-material liquid is 30 or less 
degrees. 

[Claim 64] The surface-treatment method according to claim 60 that the contact angle to the 
organic substance front face which forms the aforementioned bank of the aforementioned 
thin-film-material liquid is 50 degrees or more. 

[Claim 65] The surface-treatment method according to claim 62 that the contact angle to the 
organic substance front face in which the contact angle to the aforementioned substrate front 
face of the aforementioned thin-film-material liquid is 30 or less degrees, and forms the 
aforementioned bank is 50 degrees or more. 

[Claim 66] The surface-treatment method given in the claim 49 whose contact angle to the 
organic substance front face in which the contact angle to the lower layer front face in which 
the contact angle to the aforementioned substrate front face of the aforementioned 
thin-film-material liquid forms the aforementioned bank 30 or less degrees forms the 
aforementioned bank upper layer 50 degrees from 20 degrees is 50 degrees or more, or any 1 
term of 65. 

[Claim 67] The thin film formation method equipped with the process which fills up with 
thin-film-material liquid the field surrounded on the bank formed on the substrate, and fills up 
immediately with the aforementioned thin-film-material liquid the field surrounded on the bank 
of a substrate where it is the method of forming a thin film, and the surface-treatment method 
of a publication was given to the claim 49 or any 1 term of 66 with an ink-jet method after the 
surface treatment concerned. 

[Claim 68] The thin film formation method equipped with the process which fills up with 
thin-film-material liquid the field surrounded on the bank formed on the substrate, and fills up 
immediately with the aforementioned thin-film-material liquid the field surrounded on the bank 
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of a substrate where it is the method of forming a thin film, and the surface-treatment method 
of a publication was given to the claim 49 or any 1 term of 66 by the spin coat method or the 
dipping method after the surface treatment concerned. 

[Claim 69] The thin film equipped with the thin film formed by the thin film formation method 
according to claim 67 or 68. 

[Claim 70] Display equipped with the structure of having the thin film formed by the thin film 
formation method according to claim 67 or 68, as a light filter. 

[Claim 71] Display equipped with the structure of having the thin film formed by the thin film 
formation method according to claim 67 or 68, as an organic EL element. 
[Claim 72] The manufacture method of the thin film which forms a thin film by the thin film 
formation method according to claim 67 or 68. 

[Claim 73] The manufacture method of the thin film according to claim 69 which forms a thin 
film by the thin film formation method according to claim 67 or 68, and makes this a light filter. 
[Claim 74] The manufacture method of a thin film according to claim 72 that the aforementioned 
thin film is an organic EL element. 

[Claim 75] That a flat-surface configuration is circular or the substrate for thin film patterning 
according to claim 1 which is the ellipse form of the portion surrounded on the aforementioned 
bank. 

[Claim 76] A thin film patterning substrate with the annular configuration of opening formed of 
this bank in the substrate for thin film patterning which has the bank of the configuration of a 
predetermined pattern on a substrate and this substrate. 

[Claim 77] That a configuration is circular or the substrate for patterning according to claim 76 
which is the ellipse form of the aforementioned annular opening. 

[Claim 78] An EL element with the annular configuration of opening formed in the field 
surrounded by the predetermined bank and this predetermined bank of a configuration of a 
pattern of this bank in the EL element which has a luminescent-material thin film on the 
substrate and this substrate. 

[Claim 79] That a configuration is circular or the EL element according to claim 78 which is the 
ellipse form of the aforementioned annular opening. 

[Claim 80] The surface-treatment method of a substrate of having the process which performs 
a series of surface-treatment processings on all the substrate front faces on which it is the 
surface-treatment method of the substrate for being filled up with thin film formation material, 
and the bank was formed in the field surrounded on the bank prepared on the substrate 
uniformly, and raises the non-compatibility over the thin film formation material of a bank 
section front face to them to it of the front face of the portion between banks by this 
processing of a series of. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The substrate for thin film patterning and its 
surface treatment this invention relate to the thin film coating technology suitable for 
manufacture of the display, such as EL (electroluminescence) element and a Light Emitting 
Diode (light emitting diode) element, or the light filter which used the organic-semiconductor 
film. 

[0002] It is related with the substrate for carrying out patterning membrane formation of the 
thin film from which properties, such as a full color organic EL (electroluminescence) element 
and a light filter, differ especially on the same substrate, the thin film formation method, and a 
thin film. Moreover, that it is easy to form a thin film layer with an ink-jet method, a flat thin film 
layer can be formed and it is related with the thin film formation method which needs detailed 
patterning. Furthermore, it is related with the display equipped with the surface-treatment 
method for carrying out patterning restoration of the thin-film-material liquid with high definition 
on the ink-jet method or a spin coat, the method of forming a thin film using this 
surface-treatment method, and this thin film to the field surrounded on the bank formed on the 
substrate, and its manufacture method. 
[0003] 

[Description of the Prior Art] In recent years, the thin film from which a property differs in the 
same substrate is formed by the predetermined pattern by application, and the technology in 
which it obtains a functional device is developed. Formation of a different thin film pattern on 
the same substrate is made by the ink-jet method as the leading method. However, in the case 
where an ink-jet method is used, the problem in the process side that a different thin film 
material on a substrate is mixed arises. Although the technology which paints thin film materials, 
such as an organic semiconductor material in display, such as an EL element, and a coloring 
resin in a light filter, using an ink-jet method is specifically used, when it is filled up with liquid 
material using an ink-jet method and forms the pattern of a thin film, the problem of flowing into 
the pixel which the breathed-out liquid material adjoins has arisen. 

[0004] The convex batch member (called a "bank" or "heights") into which a different thin film 
field is usually divided is prepared to such a problem, and the method filled up with the liquid 
material used as a thin film which is different to the field surrounded by this batch member is 
taken. In the example of the above-mentioned display device, the batch member into which 
each coloring matter field is divided is prepared, and the method of filling up the field surrounded 
in each batch field with the material which constitutes a pixel is taken. 

[0005] generally in the latest functional device, especially display, thinness requires — having — 
a batch — in spite of restricting the height of a member according to it, the field surrounded by 
the batch member is far filled up with a lot of liquid material as compared with the volume after 
film production 
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[0006] for this reason, the size of th drop breathed out by the field surrounded by the batch 
member and a batch — a member — a problem arises from the unsavoriness of balance with 
the area of the field surrounded by a front face and this This problem is explained below. 
[0007] a batch — a member — it should be filled up — a thin film material — it is — a liquid — 
material — receiving — a lyophilic — or — wettability — having — if — a case — a diaphragm 
— it is — even if — a diaphragm — pulling — having — the field of a request in a final thin film 
to which liquid material adjoins easily if thickness cannot be obtained and the amount of liquid 
material is made [ many ] — flowing out . 

[0008] On the other hand, the front face of the field surrounded by the diaphragm needs to 
have high compatibility and wettability to liquid material so that liquid material may get wet 
uniformly in this and it may spread. Otherwise, to the field surrounded by the batch member, 
liquid material will get wet, and will not spread, but the color omission and irregular color in a 
pixel will arise in a display device like especially an EL element. 

[0009] such a problem — receiving — JP.9-203803.A and JP.9-230129.A — a batch — the 
technology which makes the upper part of a member liquid repellance, and carries out surface 
treatment so that the other portion may become lyophilic is proposed 

[0010] these conventional examples — both — a batch — the layer which forms in the upper 
surface of a member the layer (the layer which consists of a fluorine compound) which consists 
of a liquid repellance material, and shows non-compatibility to JP,9-203803,A — a batch — it 
apply to the upper part of a member , the technology process the front face of the field 
surrounded by the batch member with a hydrophilic radical surfactant be indicate , and the 
technology which make compatibility the crevice further surrounded by UV irradiation by the 
batch member be indicate by JP.9-230129.A The logical consideration is indicated by 
International Display ResearchConference 1997 and pp 238-241. 

[0011] however, it can set on the aforementioned conventional technology — as — a batch — 
a member, though the lyophilic of the field surrounded by liquid repellance on top and the batch 
member is realized to some extent For example, when applying liquid material using an ink-jet 
method the size of the drop breathed out, and the above-mentioned batch — a member — 
extremely large to the area of the field surrounded by a front face and this — it is — it is — 
when these balance was remarkable and bad, a coated field was not correctly filled up with 
liquid material, but the bird clapper understood it that patterning with a high precision is 
impossible that it was small etc. if the size of for example, the above-mentioned drop changes 
too much more greatly than the field surrounded by the batch member — a drop — a batch — 
a member — a top — running aground — further — a batch — a member — when an up front 
face is narrow, a drop will overflow to the field contiguous to the coated field made into the 
purpose 

[0012] Thus, when the relation between the size of a drop and the area of the field surrounded 
by a batch member and this is not aptitude, dispersion in thickness will be produced for every 
mixture of the thin-film-material liquid between the fields which originated in the above 
problems and were surrounded by the batch member, or thin film to form. 
[0013] Moreover, in case the field divided by the batch member is filled up with a thin film 
material, a problem is also further produced about the compatibility over the thin-film-material 
liquid of a diaphragm. 

[0014] The behavior of the thin-film-material liquid with which the field surrounded by the batch 
member or the batch member was filled up with what wettability (compatibility) is shown to 
thin-film-material liquid differs, it mentioned already — as — a batch — if the front face of a 
member shows compatibility (hydrophilic property) to thin-film-material liquid — a batch — 
when filled up with the material of the amount exceeding the height of a member, even if there 
is a batch member, thin-film-material liquid will flow into the field surrounded by the batch 
member which adjoins easily conversely, a batch — if the front face of a member shows 
non-compatibility (water repellence) moderately to thin-film-material liquid — a batch — even 
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if filled up with the material of the amount exceeding the height of a member, thin-film-material 
liquid does not flow into the field surrounded by the surface tension of material by the next 
batch member 

[0015] In order to acquire a specific property as reforming on the more concrete front face of a 
substrate And manufacture of the light filter of the front face concerned, For example, 
JP,9-203803,A, JP,9-230129,A which were mentioned already, furthermore, the thing indicated 
by JP,9-230127,A — that is The technology of being the method of carrying out ** ink 
processing of the bank front face with a fluorine system compound, and processing the field 
surrounded on a bank with the surfactant which has a hydrophilic radical (JP,9-203803,A), 
Parent ink processing is raised by the method (JP,9-230127,A) of processing by etching, or 
energy irradiation (JP,9-230129,A). 

[0016] however — especially — fluorine system compound material — using — a member — 
when making a front face into ** ink nature, or when forming a member using fluorine system 
compound material, adhesion with the ground layer or ground substrate which forms the 
aforementioned fluorine system material and a member becomes bad, and when application is 
considered to the technology which forms a bank on a substrate, there is a problem Moreover, 
there is a possibility that a residue may arise to a bank field and the parent ink nature on the 
front face of a bank may be spoiled, after patterning by photo lithography though a member, 
especially the bank itself are able to be formed with the fluorine system compound material of 
** ink nature etc. 

[0017] moreover — the above-mentioned well-known technology — a batch — a member — 
only in order to make the upper part into non-compatibility, the application of the material which 
shows non-compatibility, dryness, removal, etc. could not but be needed, and the number of 
processes could not but increase Moreover, in performing UV irradiation, there is an inclination 
which serves as compatibility with much material. Even if material was non-compatibility 
material, it came to produce compatibility a little by UV irradiation, and there was an inclination 
for non-compatibility processing of **** to become useless. Although the purport which 
controls the grade of compatibility by irradiating ultraviolet rays from both sides of the front 
reverse side was especially specified to JP,9-230129,A, about how the contact angle to control 
of the compatibility of non-compatibility and compatibility, for example, thin-film-material liquid, 
is set up, respectively, it was unknown. 

[0018] moreover, a batch — case the liquid repellance of a member is strong — a batch — 
since the liquid of a thin film material is crawled by the side attachment wall of a member, the 
thickness after membrane formation becomes it is thick and thin in the center section of the 
field surrounded by the batch member at a periphery Now, the irregular color in a pixel arises in 
a display device. It leads to the fall of reliability that it is especially easy to produce 
short-circuit in an EL element. 

[0019] a batch, when **** processing is performed on the surface of a member and 
compatibility (lyophilic) is given to the side although there is nothing with a bird clapper thinly 
around the field where the thin film material was offered and the thickness after membrane 
formation was surrounded by the batch member — the great portion of liquid of a thin film 
material — a batch, since it is pulled by the side of a member Thickness not only becomes 
larger in the skirt portion of a thin film, i.e., the portion which touches a substrate, but a bird 
clapper does not have control of thickness as it is difficult. 

[0020] As the reforming method of the surface energy (wettability) of an organic substance, 
performing plasma treatment is known well. As such a surface-treatment method, there are 
some which are indicated by JP,63-308920,A, for example. The surface-treatment method 
indicated by this official report controls the surface energy of the aforementioned organic 
substance by processing an organic substance front face using the mixed-gas plasma containing 
fluorine system gas and oxygen gas, and changing the mixing ratio of the aforementioned mixed 
gas. 
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[0021] Moreover, in order to hydrophilicity-ize inorganic substance front faces, such as glass 
and ITO (Indium Tin Oxide), it is the technique by which how to carry out UV irradiation and 
oxygen plasma treatment was also learned well. 

[0022] However, when preparing the pattern of the layer which consists of the organic 
substance or an inorganic substance on the same substrate, the technology which controls the 
wettability of each material by plasma treatment or UV irradiation simple and strictly in this 
substrate is not reported, the member formed with an organic substance front face or the 
organic substance of mixed-gas plasma treatment — by the method of giving ** ink nature to a 
front face, when surface ** ink nature is transient, it passes like a heat process or time passes 
[ **** / that ** ink nature cannot be given efficiently ], there is a problem that ** ink nature 
deteriorates 

[0023] Moreover, it is difficult for there to be a possibility of spoiling the ** ink nature on the 
front face of a bank, and to attain simultaneously the ** ink nature on the front face of a bank, 
and the parent ink nature on the front face of a bank by energy irradiation, when performing 
parent ink processing. 

[0024] Thus, in the method of supplying a different thin film material, filling up with 
thin-film-material liquid the field surrounded by the method of forming the thin film of a 
predetermined pattern, especially the batch member (bank) formed on the substrate, and 
forming a thin film, it is important to control appropriately the wettability (** ink nature and 
parent ink nature) of a bank and a crevice. If there is no ** ink nature in a bank, when being 
filled up with thin-film-material liquid which is different in the crevice which it not only produces 
an ink residue, but adjoins across a bank on a bank, thin-film-material liquid which overcomes 
this bank and is different will be mixed mutually. If such a case arises, the thin film which has a 
desired property cannot be formed. 

[0025] Although a color organic EL element, the light filter used for a liquid crystal display are 
mentioned as an example which forms a thin film using thin-film-material liquid which is different 
on the other hand in the crevice which adjoins across a bank, when manufacturing these, the 
field, i.e., ITO and glass-substrate front face, top which a bank is ** ink nature and are 
surrounded on a bank must be parent ink nature. If there is no parent ink nature in a crevice, 
the wetting breadth within a pixel will cause a color omission and thickness nonuniformity bad. 
[0026] Furthermore, by the above-mentioned method, in addition to ** ink processing, parent 
ink down stream processing of a pixel field, i.e., a crevice, is needed, and it has the difficulty that 
the things and the process that control of the ink to supply is difficult will increase, further. 
[0027] this invention is finished under such a situation. When carrying out patterning membrane 
formation of the thin film from which a property differs on the same substrate, a 
thin-film-material liquid prevents the situation of flowing out across a bank, and this invention 
can form certainly the thin film layer of the stable property without the irregular color of 
flatness and uniform thickness etc. with the sufficient yield highly precise comparatively easily, 
and sets it as the main purposes to make high definition detailed patterning possible. 
[0028] In case the 1st purpose of this invention forms thin films, such as an organic 
semiconductor material and a coloring resin, with regurgitation methods, such as an ink-jet 
method and a bubble jet (registered trademark) method, it is to offer thin films to which mixture 
in every thin film field did not take place, but patterning of the dispersion in thickness was 
carried out with high precision remarkably few, such as an organic EL element and a light filter. 
Moreover, this purpose is accompanied and this invention also makes it the purpose to offer the 
substrate for thin film patterning with which manufacturing this thin film is presented, the display 
equipped with this thin film, and th thin film formation method for obtaining this thin film 
further. 

[0029] Furthermore, in case the 2nd purpose of this invention forms electric conduction thin 
films, such as wiring of a semiconductor device, an electron device, etc., by the spin coat 
method or the dipping method, it is to offer the substrate thin film which makes still more 
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detailed patterning possible, the thin film formation method, the thin film formed by this method, 
the display equipped with this thin film, and electronic equipment equipped with this display, 
respectively. 

[0030] The 3rd purpose of this invention is offering a display device and display equipped with 
the surface-treatment method of the substrate the bank's aiming at wettability simple and 
suitable control having been formed, the method of forming a thin film using this 
surface-treatment method, and this thin film, and these manufacture methods. 
[0031] The bank itself is offering the thin film formation method which can control the 
compatibility of a bank and a bank forming face certainly in the 4th purpose of this invention 
managing plasma treatment on fixed conditions, without passing through many processes for 
compatibility control, maintaining high adhesion with a bank forming face. It is this preventing 
thin-film-material liquid flowing out across a bank, raising the yield, and decreasing a 
manufacturing cost. 

[0032] The 5th purpose of this invention is offering the display which can prevent 
thin-film-material liquid flowing out across a bank, and has the thin film layer of uniform 
thickness by setting up the compatibility of a bank and a bank forming face certainly by 
managing plasma treatment on fixed conditions. It is being able to perform by this image display 
which produces unevenness neither in a luminosity nor a color, and raising reliability. 
[0033] 

[Means for Solving the Problem] In the thin film formation using the regurgitation method as 
stated above in order that this invention persons may attain the 1st purpose of the above, as a 
result of repeating research wholeheartedly the above-mentioned batch to liquid material — a 
member — it not only adjusts the lyophilic of the field surrounded by surface liquid repellance 
and the batch member, but with the size of the drop of the liquid material breathed out further a 
batch — by optimizing a relation with the area of the field surrounded by the member and this 
batch member, it finds out that the 1 st purpose of the above-mentioned this invention can be 
attained 

[0034] Moreover, in addition to wettability control of the field surrounded by the aforementioned 
diaphragm and diaphragm to liquid material, in the thin film formation using the spin coat method 
or the dipping method, it finds out that the 2nd purpose of the above-mentioned this invention 
can be attained by adjusting the surface tension of this liquid material to a specific value, this 
invention is completed based on this knowledge. 

[0035] In order to attain the 1st purpose of the above, this invention Namely, the bank of height 
predetermined to a substrate top, And it is the display device formed in the thin film patterning 
substrate which forms the pattern of a thin film layer in the coated field divided by this bank by 
the ink-jet method, or this patterning substrate. When setting to d (micrometer) the diameter of 
a drop of the liquid material which sets width of face of the above-mentioned bank to a 
(micrometer), sets the height to c (micrometer), and sets width of face of a coated field to b 
(micrometer), and forms a thin film layer, the above-mentioned bank is characterized by having 
the following property. 

[0036] (1) It is formed on a substrate and a bank becomes so that d / 2< b<5d may be satisfied. 
By fulfilling this property range, liquid material does not run aground on a bank, but the color 
mixture in a pixel is prevented. Furthermore, at least one of the following properties is added to 
this property. 

[0037] (2) a>d/4 : If b becomes a>d/4 when small, although liquid material may run aground on a 
bank, mixture of the thin film material in a coated field will be prevented. 
[0038] (3) c>t0 [tO (micrometer) is thickness [ of a thin film layer ]]. 
(4) c>d/(2b) 

In addition, although the above-mentioned parameters a and c become fixed in the case of a 
stripe or a square coated field, when a pixel is a circle, Parameter a is a curtate distance 
between pixels, and Parameter c becomes a diameter. 
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[0039] The bank of predetermined height where this invention for attaining the 2nd purpose of 
the above was formed on the substrate, In the thin film which is constituted and becomes so 
that it may have the coated field divided by this bank and the thin film layer formed in this field 
by the dipping method or the spin coat method Using the substrate by which predetermined 
surface treatment (wettability control) was made, surface tension forms the aforementioned thin 
film layer using the liquid material of 30 or less dyne/cm, and it is characterized by the bird 
clapper. 

[0040] By making surface tension of liquid material into this range, formation of a patterning thin 
film is attained by the spin coat method or the dipping method by width of face of several 
microns or less. 

[0041] In this invention, the thin film formation method for obtaining these thin films, the display 
equipped with this thin film as a display device, and electronic equipment equipped with this 
display are proposed further. 

[0042] As what attains the purpose of the 3rd henceforth of the above, the invention concept 
common to invention which this invention person could make and which is mentioned later It is 
the surface-treatment method for filling up with thin film formation material the field surrounded 
in the substrate on the bank. A series of surface-treatment processings are uniformly 
performed on all the substrate front faces in which the bank was formed. The non-compatibility 
over the thin film formation material of a bank partial front face by this processing of a series of 
It is the display using display devices, such as an EL element using the surface-treatment 
technology of having the process raised to it of the front face of the portion between banks, the 
thin film coating technology using this surface-treatment technology, the thin film patterning 
substrate using this, or this, or this element. 

[0043] As opposed to it giving the mask after OK and bank formation for the bank pattern by 
which surface treatment was carried out by carrying out patterning, and performing surface 
treatment, after the conventional example as stated above gives a water-repellent finish all over 
the photoresist top before patterning According to this this invention, as a series of processings 
are performed almost uniformly for the whole surface and the process of the different species [ 
surface treatment ] in the middle of surface treatment, such as plasma treatment, does not 
involve, the target surface treatment on the front face of a substrate which has the bank 
formed beforehand can be performed at a stretch. Here, a series of surface-treatment 
processings are processings which apply the below-mentioned plasma treatment to the 
substrate in which the bank which becomes the bank forming face which consisted of inorganic 
material from an organic material was formed at a stretch suitably like the after-mentioned. 
[0044] Then, the bank formation process which forms a bank in the bank forming face which 
invention which attains the 3rd purpose of the above is the surface-treatment method for filling 
up with thin film formation material the field surrounded in the substrate on the bank, and 
consists of inorganic material by the organic material, When predetermined surface treatment is 
performed, a bank is characterized by having the surface treatment process which performs 
surface treatment to a bank and a bank forming face under fixed conditions to which the grade 
of non-compatibility over thin-film-material liquid becomes higher compared with a bank forming 
face. 

[0045] Furthermore, the bank formation process which forms a bank in the bank forming face 
which other forms of this invention are the thin film formation methods which fill up with 
thin-film-material liquid the field surrounded on the bank, and form a thin film layer in it, and 
consists of inorganic material by the organic material, The surface treatment process to which a 
bank performs surface treatment to a bank and a bank forming face under fixed conditions to 
which the grade of non-compatibility over thin-film-material liquid becomes higher compared 
with a bank forming face when predetermined surface treatment is performed, It is 
characterized by having the thin film layer formation process which fills up with 
thin-film-material liquid the field surrounded on the bank where surface treatment was carried 
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out, and forms a thin film layer in it. 

[0046] the batch which prepares in order to divide with a bank here as stated above (for 
example, the pixel of the display using the organic-semiconductor thin film), or is prepared in 
order to divide the pixel field of a light filter — the thing of a member is said Even if a bank 
forming face is a field which prepares this bank and are drive substrates, such as display, they 
may be transparent substrates, such as a light filter, etc. 

[0047] As surface treatment, the gas which contained the fluorine or the fluorine compound in 
introductory gas, for example is used, and the reduced pressure plasma treatment and 
atmospheric pressure plasma treatment which carry out plasma irradiation under reduced 
pressure atmosphere and atmospheric pressure atmosphere are performed. It is mentioned that 
plasma treatment is performed in the gas containing a fluorine system compound and oxygen as 
fixed conditions. Under these conditions, on the surface of inorganic material, an unreacted 
machine is generated by plasma electric discharge, an unreacted machine oxidizes by oxygen 
and polar groups, such as a carbonyl group and a hydroxyl group, occur. A polar group shows 
compatibility to the fluid containing polar molecules, such as water, and shows non-compatibility 
to the fluid containing the nonpolar molecule. The phenomenon in which a fluorine system 
compound molecule enters an organic material-list side in parallel to the above reactions also in 
an organic material-list side is also produced. When the content of a fluorine system compound 
and the fluorine system compound to the total amount of oxygen is set up to 60% or more when 
there are more especially fluorine system compounds than oxygen for example, since the 
mixing-ized phenomenon of a fluorine system compound prospers rather than the oxidation 
reaction by oxygen, by gas atmosphere-ization with the excessive amount of a fluorine system 
compound, a front face is un-polarized by the mixing-ized phenomenon rather than the 
influence by oxidation reaction. Therefore, when a fluorine system compound carries out plasma 
treatment of the organic material on excessive conditions, non-compatibility is shown to the 
fluid containing the polar molecule, and compatibility comes to be shown to the fluid containing 
the nonpolar molecule. 

[0048] As gas containing the fluorine or the fluorine compound, the halogen gas of CF4, SF6, 
and CHF3 grade is used, for example. If surface treatment is performed under these conditions, 
the compatibility of the front face will be adjusted so that the contact angles to a fluid may 
differ greatly between an organic material and inorganic material. The conditions of surface 
treatment are set up so that the contact angle to the bank forming face of thin-film-material 
liquid may become 20 or less degrees with the above-mentioned surface treatment. Moreover, 
the conditions of surface treatment are set up so that the contact angle to the bank forming 
face of thin-film-material liquid may become 50 degrees or more. When a bank is formed by the 
bilayer, by surface treatment, the compatibility over the thin-film-material liquid of a bank lower 
layer is less than [ it of a pixel electrode ], and is set up more than it of the bank upper layer. 
For example, the conditions of surface treatment are set up so that a contact angle may 
become [ the front face of the bank upper layer ] 50 or less degrees to thin-film-material liquid. 
The conditions of surface treatment are set up so that the front face of a bank lower layer may 
become the range whose contact angle is 20 degrees or 40 degrees to thin-film-material liquid. 
[0049] It is decided whether to be compatibility here or be non-compatibility by with what 
property the thin-film-material liquid with which it is filled up is equipped. For example, if it is 
thin-film-material liquid with a hydrophilic property, the front face which has a polar group 
shows compatibility, and the front face which has a nonpolar group shows non-compatibility. 
Conversely, if it is thin-film-material liquid with lipophilic property, the front face which has a 
polar group shows non-compatibility, and the front face which has a nonpolar group shows 
compatibility, for manufacture, it will boil variously as what a thin film material is used, it will 
change, and will apply 

[0050] Preferably, a bank formation process forms a bank by the upper layer and the lower layer 
bilayer. This bank formation process is equipped with the lower layer film formation process 
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which forms a lower layer film in a bank forming face, the upper formation process which forms 
the upper layer according to the formation field of a bank on a lower layer film, and the removal 
process which **********s and removes the lower layer film of the field in which the upper 
layer concerned is not prepared by using the upper layer as a mask as an example. 
[0051] Moreover, as another example, by setting the lower layer film concerned by the lower 
layer film formation process which forms a lower layer film in a bank forming face to the 
formation field of a bank lower layer, a bank formation process sets the upper film concerned by 
exposure, the process to develop, and the upper film formation process which covers a lower 
layer and forms the upper film to the formation field of the bank upper layer, and is equipped 
with exposure and the process to develop. 

[0052] A pixel electrode is prepared in the field surrounded as an example of application on a 
bank, and the case where it is an organic semiconductor material for thin-film-material liquid 
forming a thin film light emitting device is mentioned. This is organic-semiconductor display. At 
this time, for example, a pixel electrode, it is an ITO electrode layer. As for a bank, specifically, 
it is desirable that they are insulating organic materials, such as a polyimide. Moreover, in 
preparing a bank lower layer, it uses a silicon oxide, a silicon nitride, or an amorphous silicon. 
[0053] this invention which furthermore attains the 4th purpose of the above is the 
surface-treatment method for filling up with thin-film-material liquid the field surrounded on the 
bank formed on the substrate, and offers the surface-treatment method which equipped the 
substrate in which the bank was formed with the first process which performs oxygen plasma 
treatment, and the second process which performs fluorine system gas plasma treatment after 
this. 

[0054] According to this method, the front face of inorganic substance substrates, such as 
glass and ITO, can be first made into a lyophilic (compatibility) to the aforementioned 
thin-film-material liquid by oxygen gas plasma treatment. 

[0055] The oxygen plasma treatment performed at the first process of the above is effective in 
order to perform efficiently ****** by the fluorine system gas plasma treatment it not only 
carries out ashing of the residue at the time of forming a bank with the organic substance on a 
substrate, but continuously performed by activating an organic substance front face. 
[0056] By performing fluorine system gas plasma treatment at the second process of the above, 
the fluoridation (Teflon-izing) of the organic substance front face is carried out, and it can give 
semipermanent liquid repellance to the organic substance. The lyophilic on a substrate is not 
spoiled by this fluorine system gas plasma treatment, and a lyophilic and a liquid repellance front 
face can be alternatively formed on the same substrate by the simple method. 
[0057] Moreover, let plasma treatment of either the first process of the above, and the second 
process at least be the atmospheric pressure plasma processed under atmospheric pressure. 
Or let plasma treatment of either the first process of the above, and the second process at 
least be the reduced pressure plasma processed under reduced pressure. 
[0058] Moreover, if the grade of contamination on a substrate is low, only fluorine plasma 
treatment is. With reduced pressure plasma, especially a substrate front face is washed and can 
Teflon-ize the organic substance which forms a bank. 

[0059] The aforementioned substrate can consist of inorganic substances. The parent 
liquefaction of the substrate front face which consists of this inorganic substance can also be 
carried out. 

[0060] On the bank formed on the aforementioned substrate, the upper surface of this bank can 
be formed with the organic substance at least. Or on the bank formed on the aforementioned 
substrate, the upper surface and the side of this bank can also be formed with the organic 
substance. On the bank formed on the aforementioned substrate, the bank concerned can also 
be formed by two-layer [ of a lower layer inorganic substance and the upper organic substance 
] further again. Moreover, the bank concerned is formed by two-layer [ of a lower layer 
inorganic substance and the upper organic substance ], and even if there are few inorganic 
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substances concerned, it can avoid wearing the side with this organic substance on the bank 
formed on the aforementioned substrate. 

[0061] Moreover, the organic substance front face which forms the aforementioned bank can be 
made into ****** (non-compatibility). And the organic substance front face which forms the 
aforementioned bank can also be Teflon-ized again. The parent liquefaction of the substrate 
front face which ****** the organic substance front face which forms the aforementioned bank 
further again, and consists of the aforementioned inorganic substance can also be carried out. 
[0062] Since it is not necessary to use a liquid repellance material for the organic material 
which forms a bank from the first, the width of face of material selection spreads. 
[0063] Moreover, surface energy (a lyophilic, liquid repellance) is easily controllable by 
conditions, such as the processing time, a kind of gas, a quantity of gas flow, plasma intensity, a 
plasma electrode, and substrate distance. 

[0064] A contact angle [ as opposed to the aforementioned bank front face for the contact 
angle to the aforementioned substrate front face of the aforementioned thin-film-material liquid 
] can be made 30 or less degrees at 50 degrees or more. 

[0065] If the contact angle to the substrate front face of the aforementioned thin-film-material 
liquid exceeds 30 degrees, on the substrate surrounded on the bank, thin-film-material liquid will 
be uniformly [ there are no whole surface ****** or ] damp, and will not spread, but will 
produce thickness nonuniformity. On the other hand, thin-film-material liquid will adhere also to 
the bank upper part with a low from 50 degrees, or the contact angle to the aforementioned 
bank front face of the aforementioned thin-film-material liquid will flow out in the substrate 
which is pulled at a bank side and adjoins across a bank. That is, patterning to the place of a 
request of the aforementioned thin-film-material liquid will become impossible. 
[0066] Moreover, by forming a bank from two-layer, using inorganic material for a lower layer, 
and controlling to become 20 - 50 degrees with a contact angle, or the film does not stick at 
the bank skirt, the problem which becomes thin is solvable. 

[0067] Therefore, it becomes possible to carry out patterning of the thin-film-material liquid to 
the field surrounded by the above-mentioned surface-treatment method on the bank with high 
precision by the paint film methods, such as the ink-jet method or a spin coat. If the thin film 
forming method by the substrate and the ink-jet method for having performed the 
above-mentioned surface treatment is used, it will become possible to manufacture a full color 
organic EL element in a simple and light-filter row high definition at a low cost. 
[0068] Furthermore, this invention which attains the 5th purpose fills up with thin-film-material 
liquid the field surrounded on the bank formed on the substrate, is the method of forming a thin 
film, and offers the thin film formation method equipped with the process which fills up 
immediately with the aforementioned thin-film-material liquid the field surrounded on the bank 
of a substrate where the surface treatment mentioned above was given with an ink-jet method 
after the surface treatment concerned. 

[0069] Moreover, ** which attains the 5th purpose, and this invention fill up with 
thin-film-material liquid the field surrounded on the bank formed on the substrate, are the 
method of forming a thin film, and offer the thin film formation method equipped with the 
process which fills up immediately with the aforementioned thin-film-material liquid the field 
surrounded on the bank of a substrate where the surface treatment mentioned above was given 
by the spin coat method or the dipping method after the surface treatment concerned. 
[0070] In order to attain the 5th purpose, this invention offers the display equipped with the thin 
film formed by the thin film formation method mentioned above further again. A bird clapper can 
do this display from a light filter and an organic EL element. 

[0071] Moreover, this invention offers the manufacture method of the display which forms a thin 
film by the thin film formation method mentioned above in order to attain the 5th purpose. 
[0072] 

[Embodiments of the Invention] Below, the 1st which carried out invention of a claim according 
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to claim 1 to 29 - the 3rd example, and its modification are explained. 
[0073] (1): The 1st example (mode using the ink-jet method) 

In the display which has the thin film layer by which the display of this invention is formed in the 
substrate front face divided by the predetermined bank and this predetermined bank of height 
on the substrate by the ink-jet method When setting to d (micrometer) the diameter of a drop 
of the liquid material which sets width of face of the above-mentioned bank to a (micrometer), 
sets the height to c (micrometer), and sets to b (micrometer) width of face of the coated field 
divided into the above-mentioned bank, and forms a thin film layer, The above-mentioned bank 
is a>d/4, d / 2< b<5d, and c>t0. [tO (micrometer) is formed on a substrate so that thickness [ of 
a thin film layer ]] and each formula of c>(1/2) x (d/b) may be satisfied. 

[0074] Drawing 1 is a ** type view for explaining the relation of the bank and drop which were 
prepared in the substrate at the time of forming the display of this invention by the ink-jet 
method. 

[0075] (a) Say the batch member prepared in order that the bank (called heights or a diaphragm) 
prepared on the substrate used for the display of the composition this invention of a bank may 
divide the pixel of the display using for example, the full color organic EL element, or the pixel 
field of a light filter. If width of face of the above-mentioned bank is set to a (micrometer) as 
shown in drawing 1 , the value is required when performing a uniform application, without it being 
full of the pixel field to which liquid material adjoins to the diameter d of a drop of the 
regurgitation liquid in the ink-jet method (micrometer) that it is a>d/4, i.e., a larger value than 
the quadrant of the diameter of a drop. 

[0076] Although the height is prepared as c (micrometer) on a substrate, a bank The value is 
the thickness tO of the thin film layer which it is going to form, (micrometer) When width of face 
of the below-mentioned large coated field is set to b (micrometer) It is desirable to prepare so 
that it may become c>(1/2) x (d/b), i.e., a larger value than 1/2 of the ratio of the diameter of a 
drop and the width of face of a coated field, when attaining the purpose of this invention. When 
it takes into consideration that as thin the one of surface element as possible is desirable, c is 2 
microns or less. 

[0077] In this invention, when liquid material overflows on the occasion of the application in the 
ink-jet method to the pixel field which adjoins when applying simultaneously the coloring matter 
or organic-semiconductor luminescent material of three colors of red, green, and blue, in order 
to avoid that color mixture arises, it is desirable to prepare predetermined ****** in a bank 
front face. A thing as the thing on the front face of up of a bank for which ****** is preferably 
prepared in a part for a center section in the shape of a slot is desirable and shows to drawing 2 
as the configuration is illustrated. That is, although drawing 2 A - 2C is the cross section of the 
bank which has the above-mentioned ******, the cross section of drawing 2 A is the thing of a 
V character configuration, drawing 2 B is a concave-like thing, and drawing 2 C is the thing of U 
configuration or a semi-sphere configuration. 

[0078] Though liquid material overflows from the target pixel in case it applies by the ink-jet 
method by preparing such ******, it is regarded by ******, and though a drop runs aground on 
a bank, it is similarly regarded by ******. Consequently, the color mixture of a display device is 
avoidable. 

[0079] It is a member which functions as a batch member, ****** (Teflon-izing) by plasma 
treatment is possible for a bank, and its insulating organic materials, such as a polyimide which 
adhesion with a ground substrate is good and patterning by the photolithography tends to carry 
out, are desirable so that the material which shows liquid repellance to liquid material may be 
sufficient and it may mention later. A batch member may make a cover function make it serve a 
double purpose in a light filter. In order to form as a covered member, the material for black 
matrices uses metals and oxides, such as chromium. 

[0080] Formation of a bank can b performed by arbitrary methods, such as the lithography 
method and print processes. For example, when using the lithography method, according to the 
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height of a bank, an organic material is applied by predetermined methods, such as a spin coat, a 
spray coat, a roll coat, a die coat, and a DIP coat, and a resist layer is applied on it. And it 
leaves the resist doubled with the bank configuration by giving a mask according to a bank 
configuration, and exposing and developing a resist. It **********s at the end and the bank 
material of portions other than a mask is removed. Moreover, you may form a bank (heights) 
above two-layer [ by which the lower layer was constituted from an inorganic substance and 
the upper layer was constituted from the organic substance ]. 

[0081] (b) The composition bank of a substrate is formed on a substrate. Although you may be 
the transparent substrate used for a light filter even if it is the drive substrate in which the TFT 
(TFTrThin Film Transistor) used for display was formed as a substrate, it is desirable that the 
front face is formed by the member with high adhesion with a bank. It is desirable to consist of 
inorganic material especially at the point of acquiring suitable compatibility in the 
below-mentioned surface treatment. ITO(s) which are transparent electrodes as such a thing if 
it is display are glass, a quartz, etc. if it is a light filter, and it is ************. 
[0082] (c) The display of the composition this invention of a coated field and a thin film layer 
has the substrate front face divided by the above-mentioned bank, i.e., the thin film layer which 
used liquid material for the coated field by the ink-jet method, and was formed in it. It is as [ 
substrate / which forms the above-mentioned coated field ] above-mentioned. In this invention, 
when setting to d (micrometer) the diameter of an ink-jet drop of the liquid material which forms 
a thin film layer, it is required to make width of face b of a coated field (micrometer) into the 
value of the range of d / 2< b<5d. When the values of b are below d/2 (micrometer), a drop is 
full of a coated field, and the problem of a drop running aground on a bank, even if it flows into 
the pixel field which adjoins through a bank or liquid repellance is in a bank arises. Moreover, 
when the value of b is more than 5d (micrometer), although it spreads to a coated field, in order 
for thickness to become thin and to obtain desired thickness, the overprint of multiple times is 
needed and uneconomical [ a drop ]. Moreover, depending on the case, it may get wet uniformly 
and may not spread. 

[0083] In this invention, if the above-mentioned coated field has the above-mentioned size 
Although there is especially no limit about the configuration and any configurations, such as a 
square (a rectangle, a square, and a rhombus are included), polygons (five square shapes, six 
square shapes, etc.), and a configuration similar to annular configurations, such as being circular 
(a perfect circle form and an ellipse form being included), a cross, and these other, are possible 
In the application method by the ink-jet method, that to which it made this edge section the 
curved surface from the desirable thing that it is the configuration in which a drop tends to get 
wet in the thing of a configuration which has the edge section (for example, the corner and the 
vertex section in a square) especially is desirable. It can be made easy to wet the 
above-mentioned edge portion wet, when liquid material is filled up into a coated field with doing 
in this way. 

[0084] Although liquid material is applied to the above-mentioned coated field and a thin film 
layer is prepared, as the example of application, there is organic EL display, in here, a thin film 
layer is a pixel electrode, and liquid material is an organic semiconductor material for forming a 
thin film light emitting device. In this case, for example, the above-mentioned pixel electrode, it 
is an ITO electrode layer. 

[0085] (d) In a surface treatment this invention, it is desirable that a bank front face performs 
surface treatment to the substrate material of a bank and a coated field so that the grade of 
non-compatibility over liquid material may become higher compared with a coated field. It is 
desirable to make the contact angle to the bank front face of liquid material into 50 degrees or 
more with, such surface treatment, and to make the contact angle to the substrate material of a 
coated field into 20 or less degrees. Only a predetermined coated field is filled up without liquid 
material's overcoming a bank and overflowing, even if it breathes out a lot of liquid material by 
doing in this way compared with thin film layer thickness. 
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[0086] As the above-mentioned surface treatment, the gas which contains a fluorine or a 
fluorine compound in introductory gas, for example is used, and the reduced pressure plasma 
treatment and atmospheric pressure plasma treatment which carry out plasma irradiation under 
the reduced pressure atmosphere containing a fluorine compound and oxygen or atmospheric 
pressure atmosphere are mentioned. As gas containing a fluorine or a fluorine compound, CF4, 
SF6, and CHF3 grade are mentioned. 

[0087] (e) In a thin film formation this invention, apply liquid material to the coated field divided 
on the above-mentioned bank by the ink-jet method, and form a thin film layer in it. By using 
the ink-jet method, restoration becomes possible with small equipment which can fill up liquid 
material into arbitrary coated fields with arbitrary amounts, and is used for a home printer. In 
this invention, by optimizing the configuration of the coated field divided into a bank and this 
bank, and a size to the path d of the drop breathed out (micrometer), color mixture with the 
next pixel does not happen, but a thin film layer without dispersion in the thickness for every 
pixel is obtained. 

[0088] Discharge quantity in the ink-jet method is taken as an amount which becomes desired 
thickness, when volume decreases by heat-treatment after an application. You may carry out 
superposition processing after dryness so that it may become desired thickness by the case. 
Viscosity is usually Number cP making it breathe out from an ink-jet formula recording head. 
[0089] A predetermined coated field will be filled up in this invention, without liquid material's 
overcoming a bank and overflowing, even if it breathes out a lot of liquid material by specifying 
the size of a bank, and the width of face of a coated field to the size of the breathed-out drop 
compared with thin film layer thickness. After being filled up with liquid material, in the case of 
the material containing a solvent, by performing heat-treatment and/or reduced pressure 
processing, and removing a solvent component, the volume of liquid material decreases and a 
thin film layer is formed in a coated field. At this time, since surface treatment of the front face, 
i.e., substrate front face, of a coated field is carried out so that a lyophilic may be shown as 
mentioned above, a thin film layer sticks it suitably. As a liquid material which can be used, as 
for the case of display, an organic semiconductor material can use the charge of a coloring 
matter etc. again, as for the case of a light filter. An organic luminescent material which has 
luminescence chosen from red, green, and blue as an organic semiconductor material, for 
example is used. 

[0090] In addition, although all of ****** breathed out by gassing by heat can be used as an 
ink-jet method even if it is a piezo jet method, a piezo jet method is desirable at a point without 
deterioration of the fluid by heating. 

[0091] (2): The 2nd example (mode using the dipping method or the spin coat method) 
In the display with which this invention persons have the thin film layer which is divided by the 
predetermined bank and this predetermined bank of height, prepares a coated field, performs 
desired surface treatment, and is formed by the dipping method or the spin coat method on a 
substrate Also by the thin film formation method that the above-mentioned thin film layer is 
characterized by forming surface tension using the liquid material of 30 dyne/cm, it found out 
that the purpose of this invention was attained. Even if in addition to the surface energy of a 
bank and a substrate especially the above-mentioned display attains the above-mentioned 
purpose and compares it with the describing [ above ] ink-jet method by controlling the surface 
energy of liquid material, without adding limitation to the configuration or size of a bank or a 
coated field in any way unlike the case of the application which used the ink-jet method, it 
makes still more detailed patterning possible, by controlling in the range of the above-mentioned 
surface tension especially, it will be used effective in detailed patterning, such as metal wiring, 
and several micrometer piece patterning becomes possible Moreover, it is effective when using 
material with the hole-injection layer common to R, G, and B used for organic EL-element 
manufacture. 

[0092] About the substrate used here, a bank, and coated field material, the quality of the 
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material is the same as that of the case of the application which used the describing [ above ] 
ink-jet method. Moreover, it is desirable to perform the surface treatment same to a bank front 
face and a coated field as the case of the ink-jet method. Therefore, as for the substrate which 
are a bank and a coated field, it is desirable respectively that it is what has the contact angle of 
50 degrees or more and 30 degrees or less to liquid material. Each of the dipping method and 
the spin coat method can be performed by the method usually performed in this industry. 
[0093] (3): The 3rd example (concrete operation gestalt of display) 
The concrete composition of the display of this invention is explained below. 
[0094] (Composition) Drawing 3 is the block diagram showing typically the layout of the whole 
active matrix type display in this operation gestalt. Drawing 4 is the plan showing one of the 
pixels in drawing 3 , a cross section [ in / cutting plane A-A of drawing 4 / in respectively 
drawing 5 A - 5C ], a cross section in cutting plane B-B, and a cross section in cutting plane 
C-C. 

[0095] The active matrix type display of this operation gestalt equips a part for the center 
section of the transparent substrate 10 with the display 1 1. The data side drive circuit 3 and 
the scan side drive circuit 4 are established in the periphery portion of the transparent 
substrate 1 0 t from the data side drive circuit 3, the data line sig is wired by the display 1 1 and 
the scanning line gate is wired from the scan side drive circuit 4. The complementary type TFT 
is constituted from these drive circuits 3 and 4 by TFT of N type and TFT of P type which are 
not illustrated. This complementary type TFT constitutes the shift register circuit, the 
level-shifter circuit, the analog switch circuit, etc., and constitutes the data signal and scanning 
signal which are supplied from the outside possible [ power amplification ]. 

[0096] Two or more pixels 7 are arranged on the transparent substrate 10 like the active matrix 
substrate of liquid crystal active matrix type display at the display 1 1. Two or more scanning 
lines gate and two or more data lines sig cross, the drive circuits 3 and 4 or ** is wired, and the 
data line sig and the scanning line gate of a lot are allotted to each pixel 7. The common feeder 
com other than the data line sig which crosses in the shape of a matrix, and the scanning line 
gate is wired through near which is each pixel. 

[0097] Each pixel 7 is a bank (bank). It is formed in the circular crevice with a diameter of 50 
micrometers surrounded in the layer. The width of face a is 1 0 micrometers, height is 2 
micrometers, and the material of the bank layer which divides a pixel is as above-mentioned. 
Moreover, as a liquid material (what diluted the PPV precursor solution with DMF, the glycerol, 
and the diethylene glycol, and ink-ized it), organic semiconductor-material solutions, such as 
the poly (parlor phenylenevinylene) (PPV) precursor solution, are used. The 
organic-semiconductor film 43 is formed by breathing out and heating this liquid material to the 
coated field surrounded by the ink-jet method on the bank. Moreover, you may be the laminated 
structure which formed conductive material, such as polyethylene dioxythiophene, from the 
ink-jet method or the spin coat method as a hole-injection transporting bed. 
[0098] Each pixel 7 is equipped with the flow control circuit 50 and the thin film light emitting 
device 40. The flow control circuit 50 is equipped with 1st TFT20, retention volume cap, and 2nd 
TFT30. As for 1st TFT20, the scanning signal is supplied to the gate electrode through the 
scanning line gate. Retention volume cap is constituted possible [ maintenance of the picture 
signal supplied from the data line sig through 1st TFT20 ]. The picture signal by which 2nd 
TFT30 was held with retention volume cap is supplied to the gate electrode. The series 
connection of the 2nd TFT30 and thin film light emitting device 40 is carried out between 
Counterelectrode op and the common feeder com. 

[0099] 1st TFT20 and 2nd TFT30 are formed with the island-like semiconductor film, as shown 
in drawing 4 and drawing 5 A - 5C. As for 1st TFT20, the gate electrode 21 is constituted as a 
part of scanning line gate. The data line sig is electrically connected to one side of the source 
drain field through the contact hole of an insulator layer 51 between the 1st layer, and, as for 
1st TFT20, the drain electrode 22 is electrically connected to another side. As for the drain 
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electrode 22, the gate electrode 31 of 2nd TFT30 is electrically connected through the contact 
hole of an insulator layer 51 between the 1st layer. The relay electrode 35 by which 
simultaneous formation of 2nd TFT30 was carried out with the data line sig through the contact 
hole of an insulator layer 51 at one side of the source drain field between the 1st layer is 
connected electrically. The transparent electrode 41 of the thin film light emitting device 40 is 
electrically connected to the relay electrode 35 through the contact hole of an insulator layer 
52 between the 2nd layer. ITO is used as a transparent electrode. 

[0100] As for 2nd TFT30, the common feeder com is electrically connected to another side of 
the source drain field through the contact hole of an insulator layer 51 between the 1st layer. 
To the installation portion 36 of the gate electrode 31 of 2nd TFT30, the installation portion 39 
of the common feeder com counters on both sides of an insulator layer 51 as a dielectric film 
between the 1st layer, and constitutes retention volume cap. In addition, about retention volume 
cap, you may form between the scanning line gate besides the above-mentioned structure 
formed between the common feeders com, and the capacity line formed in parallel. Moreover, 
you may constitute retention volume cap using the drain field of 1 st TFT20, and the gate 
electrode 31 of 2nd TFT30. 

[0101] The thin film light emitting device 40 surrounded in the bank layer is formed 
independently every pixel 7. The thin film light emitting device 40 carries out the laminating of 
the organic-semiconductor film 43 and the counterelectrode op to order as a luminescence thin 
film, and is formed in the upper layer side of the pixel electrode 41. As an 

organic-semiconductor film 43, the material which emits light by impression of electric field, for 
example, poly, (parlor phenylene) (PPV) is used. In addition, the organic-semiconductor film 43 is 
formed for every pixel, and also it may be formed in the stripe configuration over two or more 
pixels 7. Metal membranes, such as a conductive material which reflects light, for example, 
lithium content aluminum, and calcium, are used for Counterelectrode op. Counterelectrode op 
is formed in the field except the display 1 1 whole and the field in which the terminal 12 is 
formed at least. 

[0102] In addition, you may adopt the structure in which the both sides of the structure which 
prepared the hole-injection layer as mentioned above, and raised luminous efficiency 
(hole-injection efficiency) as the above-mentioned thin film light emitting device 40, the 
structure which prepared the electron-injection layer and raised luminous efficiency 
(electron-injection efficiency), a hole-injection layer, and an electron-injection layer were 
formed. 

[0103] (The manufacture method of display) Next, the manufacture method of the active matrix 
type display of the above-mentioned composition is explained. 

[0104] Semiconductor stratification process: After forming the ground protective coat to which 
it is thin from the silicon oxide which is about 2000-5000A by the plasma CVD method to the 
transparent substrate 10 first if needed by making TEOS (tetrapod ethoxy silane), oxygen gas, 
etc. into material gas, the semiconductor film on which it is thin by the plasma CVD method 
from the amorphous silicon film which is about 300-700A is formed in the front face of a ground 
protective coat. Next, to the semiconductor film which consists of an amorphous silicon film, 
crystallization processes, such as laser annealing or a fixed grown method, are performed, and a 
semiconductor film is crystallized on a polysilicon contest film. Next, the gate insulator layer 37 
to which patterning of the semiconductor film is carried out, and it considers as an island-like 
semiconductor film, and is thin by the plasma CVD method to the front face from the silicon 
oxide or nitride which is about 600-1 500A by making TEOS (tetrapod ethoxy silane), oxygen gas, 
etc. into material gas is formed. Next, after forming the electric conduction film which consists 
of metal membranes, such as aluminum, a tantalum, molybdenum, titanium, and a tungsten, by 
the spatter, patterning is carried out. and the installation portions 36 of the gate electrodes 21 
and 31 and the gate electrode 31 are formed. The scanning line gate is formed in this process. 
[0105] In this state, high-concentration phosphorus ion is driven in and a source drain field is 
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formed in a self-adjustment target to the gate electrodes 21 and 31. In addition, the portion into 
which an impurity was not introduced serves as a channel field. Next, after forming an insulator 
layer 51 between the 1st layer, each contact hole is formed and the installation portions 39 of 
data-line sig, the drain electrode 22, the common feeder com, and the common feeder com and 
the relay electrode 35 are formed. Consequently, 1st TFT20, 2nd TFT30, and retention volume 
cap are formed. 

[0106] Next, an insulator layer 52 is formed between the 2nd layer, and a contact hole is formed 
in the portion which is equivalent to this layer insulation film at the relay electrode 35. Next, 
after forming an ITO film in the whole front face of an insulator layer 52 between the 2nd layer, 
patterning is carried out, through a contact hole, it connects with the source drain field of 2nd 
TFT30 electrically, and the pixel electrode 42 is formed in it every pixel 7. 
[0107] Insulator layer formation process: Next, an insulator layer 62 is formed along with the 
scanning line gate and the data line sig. An insulator layer 62 consists of organic insulating 
materials, such as the aforementioned polyimide. An insulator layer 62 chooses the value which 
optimized liquid material as the width of face and thickness to the diameter of a drop at the 
time of applying by the ink-jet method as mentioned above. 

[0108] Surface treatment process: Plasma treatment is performed as mentioned above using 
the gas which subsequently contains a fluorine that an insulator layer 62 should be set for the 
front face of the pixel electrode 41 or more to 50 by non-compatibility, for example, a contact 
angle, to liquid material 20 or less to liquid material by compatibility (it is a hydrophilic property 
when liquid material contains moisture), for example, a contact angle. 
[0109] Organic-semiconductor (organic EL element) film formation process: Form each 
organic-semiconductor film 43 corresponding to R, G, and B in the coated field divided by the 
circle configuration by the bank after the above-mentioned surface treatment using the ink-jet 
method. That is, the regurgitation of the liquid material which is the material for constituting the 
organic-semiconductor film 43 from an ink-jet formula recording head to the coated field of the 
circle configuration surrounded by the bank layer is carried out. As an example, the thing which 
doped coloring matter, such as a rhodamine and BERIREN, or the thing which ink-ized the PPV 
precursor (MHE-PPV) was used for what ink-ized the above-mentioned PPV precursor as a red 
luminous layer material. What dissolved in aromatic system solvents, such as a xylene, and 
ink-ized the poly fluorene derivative as a material for a blue luminous layer was used. The 
diameter of a drop was 30micrometerphi. 

[01 10] Subsequently, in the case of a PPV precursor solution (what carried out DMF dilution 
and ink-ized the PPV precursor solution), remove a solvent under reduced pressure, it is made 
to conjugate it by 1 50-degree Centigrade heat-treatment, is fixed to a coated field, and forms 
the organic-semiconductor film 43. here, since the size and configuration of a bank layer and a 
coated field are set as the value optimized to 30 micrometers of diameters phi of a drop of the 
liquid material breathed out, the application field of the organic-semiconductor film 43 is 
certainly prescribed by the bank layer, and it does not see and come out of it to the adjoining 
pixel 7 And since a bank layer has non-compatibility to liquid material and a coated field has 
compatibility to liquid material, liquid material does not adhere to a bank side attachment wall. 
Consequently, the organic-semiconductor film 43 formed after heat treatment holds uniform 
thickness on every pixel electrode and a pixel electrode. 

[01 1 1] In addition, what is necessary is just to repeat the restoration and dryness of liquid 
material by the ink-jet method for each class, in forming a multilayer-structure element, when 
carrying out the laminating of a luminous layer, a hole-injection layer, the electron-injection 
layer, etc. and forming them as an organic-semiconductor film. Or if it adjusts also in spin coat 
processing and DIP processing by making surface tension of liquid material into 30 or less 
dyn/cm when material with a hole-injection layer and an electron-injection layer common to R, 
G, and B can be used, it is possible to carry out pattern formation only to a pixel field. Although 
the polystyrene sulfonic acid was added into the hole-iqjection material (for example, the poly 
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thiophene derivatives, such as polyethylene dioxythiophene) used for an organic EL element as 
an example, the water dispersion was diluted with the low alcoholic system of the surface 
tension of the low of surface tension, a Cellosolve system solvent, or a methanol, or other 
aqueous system solvents, and it prepared so that surface tension might become 30 or less 
dyne/cm. 

[01 12] This solution for spin coats showed the contact angle of 20 degrees or more on 60 
degrees or more and the ITO front face to the bank which carried out surface treatment 
(plasma treatment). 

[0113] If the organic-semiconductor film 43 is formed, Counterelectrode op will be formed all 
over the simultaneously of the transparent substrate 10, and active-matrix type display will be 
completed. 

[01 14] According to the above manufacture methods, since each organic-semiconductor film 43 
corresponding to R, G, and B can be formed in a predetermined field using the ink-jet method, 
full color active-matrix type display can be manufactured for high productivity. And since an 
organic-semiconductor film can be formed by uniform thickness for every pixel, unevenness 
does not arise in a luminosity. Moreover, since the thickness of an organic-semiconductor film 
is uniform, the drive current of the thin film light emitting device 40 does not concentrate in 
part, and the fall of the reliability of the thin film light emitting device 40 can be prevented. 
[01 15] In addition, although TFT is formed also in the data side drive circuit 3 or the scan side 
drive circuit 4, such TFT uses all or a part of processes which forms TFT for a pixel 7, and is 
performed. So, TFT which constitutes a drive circuit will also be formed between the same 
layers as TFT of a pixel 7. Moreover, about 1st TFT20 and 2nd TFT30, although another side is 
[ P type and one side / any of P type ] satisfactory for N type and both sides at N type, even if 
both sides are which such combination, they can form TFT by the well-known method. 
[01 16] (Other modifications) In addition, without being limited to the above-mentioned 
embodiment, this invention can be variously changed within the limits of this invention, and can 
be carried out. 

[01 1 7] For example, this invention is applicable to a light filter. Drawing 6 is the cross section of 
an example of the light filter applied to this invention, in this case, the batch which formed as a 
bank the transparent substrate 300 which turns into a substrate from glass or a quartz with 
black material, such as a resin, — the coloring resin 302 is used for a member 301 as a liquid 
material a batch — as a member 301, you may form a black matrix with the application of black 
pigment and a color, a chrome oxide, a chromium metal membrane, etc. the transparent 
substrate 300 top — a batch — the ink-jet method after forming a member 301 — a batch — 
the crevice coated field 303 surrounded by the member 301 is filled up with the coloring resin 
302 In addition, if it is the thing which filled up with arbitrary fluids the crevice surrounded by 
the member of an invoice, and was obtained, and its manufacture method, application of this 
invention is possible. 

[01 18] The width of face a of a bank and the width of face b of a coated field were changed as 
shown in the 1st table as an example, display as set height c of a bank to 2 micrometers and 
shown in drawing 6 was produced, and the diameter d of a drop applied to the coated field using 
the application liquid of 30 micrometerphi by the ink-jet method. The following error criteria 
estimate a result and it is shown in the 1st table. However, the other conditions were as follows. 

Bank material: Polyimide (the laminated-structure bank of a Si02+ polyimide is sufficient.) 
Substrate material : ITO bank surface contact angle: 60 degrees (plasma treatment) 
Coated field contact angle: 10 degrees (plasma treatment) 

Liquid material: Poly para-phenylene vinylene precursor solution (what melted the PPV 
precursor in the solution which makes DMF a principal component, carried out little addition of a 
glycerol and the diethylene glycol, and was ink-ized) 

Error-criterion O: Simultaneous **** of R, G, and B which are completely settled in a crevice ( 
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drawing 7 D) is possible for a drop, without a residue remaining on a bank. 
[0119] 

0 : Although a drop is settled in a crevice, a residue remains in a bank a little ( drawing 7 C). 
**: A drop will run aground on a bank. ( Drawing 7 B) 

Material remains on an after [ dryness ] bank. The simultaneous regurgitation of R, G, and B is 
impossible. 

[0120] x: It overflows to the crevice where liquid material adjoins ( drawing 7 A). 

Though the wetting to which wetting does not spread completely in a crevice ( drawing 7 E) 

spreads, since thickness is thin, several times of overprints are needed. 

[0121] 

[Table 1] 
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As mentioned above, as stated to the 1st - the 3rd example, and its modification in detail, in the 
ink-jet method, by fitness-izing the size of the bank to the diameter of a drop of liquid material, 
and a coated field, there is no color mixture between pixels and the very few display of 
dispersion in the thickness for every pixel is obtained. Moreover, simultaneous patterning of R, 
G, and B also becomes possible. 

[0122] Moreover, in the spin coat method or a dipping method, still more detailed patterning 

becomes possible by specifying the surface tension of liquid material. 

[0123] In addition, even if it is except display or display, this invention is effective in the 

substrate which has the wiring used for these also in formation of an electron device, for 

example, a TFT element, and is applied effective in an organic EL element, display, or a light 

filter. 

[0124] Then, the 4th which carried out invention of a claim according to claim 30 to 48 - the 
7th example, and its modification are explained. 

[0125] (4): The 4th example of the 4th example this invention is related with the thin film 
formation method at the time of forming a bank with single material. The manufacturing process 
cross section of this example is shown in drawing 8 A - 8D. this example is applied to all uses 
that fill up with a predetermined fluid the field which established the bank in the bank forming 
face in arbitrary configurations, and was divided on the bank. For example, when filling up a 
coloring resin into a pixel field with the case where an organic semiconductor material is filled 
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up with the display device using the organic-semiconductor thin film into a pixel field, or a light 
filter, it can apply. 

[0126] Bank formation process ( drawing 8 A) : A bank formation process is a process which 
forms a bank in a bank forming face. Even if a bank forming face is the drive substrate in which 
the TFT (TFT:Thin Film Transistor) used for display was formed, it may be a transparent 
substrate used for a light filter, a batch — a member — if it is the purpose which fills up with a 
fluid the field surrounded on a bank, and forms a thin film in it, there will be no limitation in the 
structure of a bank forming face However, it is desirable that the front face is formed by the 
member with high adhesion with a bank. It is desirable in order that consisting of especially 
inorganic material may acquire suitable compatibility with next surface treatment. It consists of 
glass, a quartz, etc., if ITO which is a transparent electrode if it is display is a light filter. 
[0127] A bank may be a member which functions as a batch member, for example, it may be 
desirable to consist of insulating organic materials, such as a polyimide, and the material may 
have insulation, a property as a semiconductor, and conductive any. It is desirable in order that 
consisting of especially organic materials may acquire suitable non-compatibility with next 
surface treatment. A batch member may make a cover function make it serve a double purpose 
in a light filter. In order to form as a covered member, the material for black matrices uses 
metals and oxides, such as chromium. Formation of a bank can choose arbitrary methods, such 
as the lithography method and print processes. When using the lithography method, according to 
the height of a bank, an organic material is applied by predetermined methods, such as a spin 
coat, a spray code, a roll coat, a die coat, and a DIP coat, and a resist layer is applied on it. And 
it leaves the resist doubled with the bank configuration by giving a mask according to a bank 
configuration, and exposing and developing a resist. It **********s at the end and the bank 
material of portions other than a mask is removed. When using print processes, an organic 
material is directly applied to a bank configuration by arbitrary methods, such as intaglio 
printing, lithography, and letterpress. Even if the height of a bank 1 10 fills up with 
thin-film-material liquid the crevice 101 surrounded on a bank, it is formed in the crevice which 
adjoins with surface tension at the height which is the grade to which thin-film-material liquid 
does not overflow. For example, the oak and bank 1 10 which form the thin film layer 204 after 
heat-treatment by the thickness of 0.05 micrometers - 0.2 micrometers are formed in a height 
of 1 micrometer - about 2 micrometers. 

[0128] Surface treatment process ( drawing 8 B) : A surface treatment process is a process 
which performs plasma treatment under fixed conditions and adjusts the compatibility over the 
thin-film-material liquid of the bank forming face 100 and a bank 1 10. In the plasma treatment of 
this invention, the gas which contains a fluorine as introductory gas is used. Even if it is the 
reduced pressure plasma treatment under reduced pressure atmosphere, you may be the 
atmospheric pressure plasma treatment under atmospheric pressure atmosphere. It is desirable 
that the oxygen of a constant rate is contained in reactant gas. As a fluorine system compound, 
the halogen gas of CF4, SF6, and CHF3 grade is used. 

[0129] It can know whether a front face shows wetting, a cone, and whether it is hard to get 
wet or compatibility is shown and non-compatibility to arbitrary fluids, such as 
thin-film-material liquid, by measuring the contact angle to the fluid of a material-list side. When 
plasma treatment of an organic material and the inorganic material is carried out to drawing 9 , 
drawing which measured how a contact angle would change with the mixing ratio of a fluorine 
compound and oxygen is shown. This measurement performed plasma treatment as stated 
above to the front face of the substrate which formed a polyimide, ITO, or Si02 in the whole 
surface, and was performed by measuring the contact angle about the following ink. 
[0130] About the substrate in which the polyimide film was formed, PPV precursor ink (what 
made DMF the principal component for the precursor solution, carried out little addition of a 
glycerol and the diethylene glycol, diluted with the mixed solvent, and was ink-ized) was used. 
[0131] About the substrate in which ITO or Si02 was formed, a methanol, a glycerol, and ethoxy 
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ethanol were added to the water dispersion of hole-injection material (what added the 
polystyrene sulfonic acid to polyethylene dioxythiophene), and what was ink-ized was used for 
it. 

[0132] A contact angle is a contact angle to a fluid with the hydrophilic property of ink etc. CF4 
is used as a fluorine system compound here, the polyimide is used as an organic material and 
Si02 and ITO (Indium-Tin-Oxide) are used as inorganic material. As shown in drawing 9 , under 
atmosphere where oxygen is excessive, an organic material and inorganic material do not have a 
big difference in the grade of a contact angle. However, if a fluorine system compound makes it 
excessive, the contact angle of an organic material will become large (it becomes 
non-compatibility). On the other hand, change of the contact angle of inorganic material is small. 
If oxygen is contained in reactant gas, a polar group will generate inorganic material and an 
organic material by the oxidation by oxygen. However, in order for a fluorine compound molecule 
to enter into an organic material that a fluorine system compound is excessive, it is thought 
that the influence of a polar group decreases relatively. Therefore, while a fluorine system 
compound controls by excessive conditions compared with oxygen, by carrying out plasma 
treatment, an organic material and each inorganic material can be set as a desired contact angle 
(compatibility) according to drawing 9 . especially — best [ of drawing 9 ] — it is desirable to 
use a mixing ratio (CF4/CF4+02=75%), or to introduce CF4 and helium mixed gas in atmospheric 
pressure in order to make the difference of both contact angle into the maximum 
[0133] Reduced pressure plasma treatment or atmospheric pressure plasma treatment is 
performed so that a fluorine system compound may be made into introductory gas and oxygen 
may be mixed at a fixed rate from the above fact. For example, as shown in drawing 8 B, in 
capacity-coupling type plasma treatment, the above-mentioned gas is passed to a reaction 
chamber, the substrate which has the bank forming face 100 on an electrode is laid, and electric 
field are added from a power supply 200 between the electrodes 201 of another side, various a 
well-known method, for example, a direct current anodizing process, a RF method, an 
inductive-coupling form, a capacity-coupling form, microwave methods, methods of adding 
electric field and a magnetic field to **, etc. can be looked like [ how to add the energy to a 
reaction chamber ], and it can apply to it Surface treatment made into arbitrary contact angles 
according to drawing 9 with the mixing ratio of the fluorine system compound and oxygen by 
plasma treatment is performed. 

[0134] Surface treatment is carried out so that the degree of affinity to the thin-film-material 
liquid of the bank forming face 100 (base of a crevice 101) and a bank 1 10 may become the turn 
of a "bank forming face » bank front face" with the surface treatment concerned. 
[0135] Thin film formation process ( drawing 8 C, 8D): A thin film formation process is a process 
which fills up with thin-film-material liquid 203 the crevice 101 surrounded on the bank 1 10, and 
forms a thin film layer in it. After restoration of thin-film-material liquid 203 evaporates a 
solvent component by heat-treatment etc., and forms the thin film layer 204. It is desirable to 
be based on an ink-jet method as a method filled up with thin-film-material liquid. It is because 
according to the ink-jet method a fluid can be filled up into arbitrary positions with arbitrary 
amounts and it can fill up with small equipment which is used for a home printer. 
[0136] As shown in drawing 8 C, the regurgitation of the thin-film-material liquid 203 is carried 
out to the crevice 101 surrounded on the bank 1 10 from the ink-jet formula recording head 202. 
Discharge quantity is taken as an amount which becomes desired thickness, when volume 
decreases by heat-treatment. Viscosity is usually several pc or less making it breathe out from 
an ink-jet formula recording head. The upper surface and the side of a bank 1 10 show moderate 
non-compatibility to thin-film-material liquid 203 with surface treatment. For this reason, it fills 
up, so that it rises in the position of SI, without surface tension's acting and thin-film-material 
liquid 203 overcoming a bank 1 10, even if it breathes out a lot of thin-film-material liquid 203 
compared with the thickness of the thin film layer 204, as shown in drawing 8 D at the time of 
restoration. If filled up with thin-film-material liquid, heat-treatment etc. will be performed and a 
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solvent component will be evaporated. When a solvent component evaporates, as shown in 
drawing 8 D, the volume of thin-film-material liquid 203 decreases, and the thin film layer 204 is 
formed in the bottom of a crevice 101. Since surface treatment of the bottom of the crevice 
101 which is the bank forming face 100 at this time is carried out so that compatibility may be 
shown, the thin film layer 204 sticks it suitably. Moreover, if conditions are chosen so that a 
contact angle may not become large extremely in drawing 9 about the contact angle of a bank 
1 1 0, the thin film layer 204 can be formed by almost uniform thickness, without crawling 
thin-film-material liquid 203 extremely by the side attachment wall of a bank 1 10. The amount 
of the thin-film-material liquid 203 breathed out is adjusted so that the thickness of the thin 
film layer 204 after formation may be set to 0.1 micrometers - about 2 micrometers. 
[0137] In addition, as an ink-jet method, you may be the method of carrying out the 
regurgitation by gassing by heat also in a piezo jet method. The nozzle and the 
piezo-electric-crystal element are equipped with and constituted from a piezo jet method by 
the pressure room. If voltage is impressed to the piezo-electric-crystal element with which the 
fluid is filled up into the pressure room, a volume change will arise in a pressure room and the 
drop of a fluid will be breathed out from a nozzle. By the method which carries out the 
regurgitation by gassing, the heating element is prepared in the pressure room which passes to 
a nozzle. A heating element is made to generate heat, the fluid of the nozzle neighborhood is 
boiled, a foam is generated, and the regurgitation of the fluid is carried out by the cubical 
expansion. A piezo jet method is desirable at a point without transformation of the fluid by 
heating. 

[0138] As described above, according to this example, a bank front face can carry out surface 
treatment of the bank forming face to non-compatibility at a stretch to thin-film-material liquid 
at compatibility by performing plasma treatment on the conditions which oxygen is mixing in a 
fluorine system compound. And the contact angle which shows the degree of compatibility 
according to a property as shown in drawing 9 can be set up easily. That is, the bank itself can 
control the compatibility of a bank and a bank forming face certainly, without passing through 
many processes like before for compatibility control, maintaining high adhesion with a bank 
forming face. It can prevent by this that thin-film-material liquid flows out across a bank, the 
yield can be raised, and a manufacturing cost can be decreased. 

[0139] (5): The 5th example of the 5th example this invention is related with the thin film 
formation method at the time of forming a bank by the two-layer structure. The feature is that 
especially forms a lower layer by inorganic material, and it forms the upper layer by the organic 
material. 

[0140] The manufacturing process cross section of this example is shown in drawing 10 A-10F. 
this example is applied to all uses that fill up with a predetermined fluid the field which 
established the bank in the bank forming face in arbitrary configurations, and was divided like 
the 4th example of the above on the bank. For example, when filling up a coloring resin into a 
pixel field with the case where an organic semiconductor material is filled up with the display 
device using the organic-semiconductor thin film into a pixel field, or a light filter, it can apply. 
[0141] Lower layer film formation process ( drawing 10 A) : A lower layer film formation process 
is a process which forms the lower layer film 120 in the bank forming face 100. About a bank 
forming face, it is the same as that of the 4th example of the above. It is desirable in order that 
consisting of inorganic material as a material of a lower layer film may acquire suitable 
non-compatibility with next surface treatment. Moreover, it is desirable that it is material with 
the sufficient bank forming face 100 and sufficient adhesion. For example, when the bank 
forming face is formed of ITO etc., it is possible to use the general silicon oxide (Si02) and 
general silicon nitride as an insulator layer, and an amorphous silicon for the lower layer film 
120. When such a material is used, the compatibility between the compatibility of the base of a 
crevice 101 and the compatibility of the bank upper layer 121 is acquired by plasma treatment. 
This compatibility is effective in order to fix thin-film-material liquid to crevice 101 base evenly. 
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Formation of a lower layer film is performed by applying the above-mentioned inorganic material 
according to desired height by predetermined methods, such as for example, a spin coat, a spray 
code, a roll coat, a die coat, and a DIP coat. The height of the lower layer film 120 has a 
desirable grade almost equal to the height of the thin film layer 204. Since the lower layer film 
1 20 has thin-film-material liquid 203 and a certain amount of compatibility, the wall surface and 
the thin-film-material liquid 203 of the lower layer film 120 stick it in process in which 
thin-film-material liquid 203 is heat-treated. It is because the distortion of the front face of the 
thin film layer 204 produced when thin-film-material liquid 203 sticks to the wall surface of the 
lower layer film 120 can be abolished if the thickness of final thin-film-material liquid 203 and 
the height of the lower layer film 120 are made almost equal. 

[0142] The upper formation process ( drawing 10 B) : The upper formation process is a process 
which forms the bank upper layer 121 on the lower layer film 120. The organic material 
mentioned in the 4th example of the above as a material of the bank upper layer 121 is used. 
Using also [ member / covered ] is also possible. The bank upper layer 121 is alternatively 
formed in a field to form a bank in. Arbitrary methods, such as print processes and the 
lithography method, can be chosen. When using print processes, an organic material is directly 
applied to a bank configuration by arbitrary methods, such as intaglio printing, lithography, and 
letterpress. When using the lithography method, according to the height of the bank upper layer 
121, an organic material is applied by predetermined methods, such as a spin coat, a spray code, 
a roll coat, a die coat, and a DIP coat, and a resist layer is applied on it. And it leaves the resist 
doubled with the bank configuration by giving a mask according to a bank configuration, and 
exposing and developing a resist. It ********** s at the end and the material of the bank upper 
layer of portions other than a mask is removed. Even if the height of a bank 1 10 fills up with 
thin-film-material liquid the crevice 101 surrounded on a bank, it is formed in the crevice which 
adjoins with surface tension at the height which is the grade to which thin-film-material liquid 
does not overflow. For example, the oak which forms the thin film layer 204 after 
heat-treatment by the thickness of 0.05 micrometers - 0.2 micrometers, and the doubled height 
of the lower layer film 120 and the bank upper layer 121 are formed in 1 micrometer - about 2 
micrometers. 

[0143] Removal process ( drawing 1 0 C) : A removal process is a process which **********s 
the lower layer film 120 by using the bank upper layer 121 as a mask. The bank upper layer 121 
is an organic material, and can act as a resist. Therefore, only the lower layer film 120 can be 
alternatively ********** ec j by choosing etching material. For example, the bank upper layer 121 
is formed beforehand more thickly than the thickness of a schedule, dry etching of the whole is 
carried out together with a lower layer film, or when the lower layer film 120 is formed by Si02, 
wet etching of the fluoric acid is used and carried out to an etching reagent. Lower layer films 
1 20 other than the bank formation field as for which the mask is carried out by this processing 
in the bank upper layer 121 are removed. 

[0144] Surface treatment process ( drawing 10 D) : A surface treatment process is a process 
which performs plasma treatment under fixed conditions and adjusts the compatibility over the 
bank forming face 100, the lower layer film 120, and the thin-film-material liquid of the bank 
upper layer 121. Plasma treatment of this invention is also performed by the same conditions 
and same gas as the above-mentioned operation gestalt 1. If the bank forming face 100 and the 
lower layer film 120 are especially chosen as ITO and Si02, respectively, this surface treatment 
can perform a suitable compatibility setup. That is, since both ITO and Si02 are inorganic 
material as shown in drawing 9 , although the change property by the mixing ratio of a fluorine 
system compound and oxygen is similar, the direction of Si02 is in the inclination for the grade 
of compatibility to be high. For this reason, with the above-mentioned surface treatment, 
surface treatment of the grade of the compatibility of the bank forming face 100, the lower layer 
film (bank lower layer) 120, and the bank upper layer 121 can be carried out so that it may 
become the turn of the "bank forming face >= bank lower layer surface > bank upper front 
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face." 

[0145] Thin film formation process ( drawing 10 E f 10F) : A thin film formation process is a 
process which fills up with thin-film-material liquid 203 the crevice 101 surrounded in the bank 
lower layer 120 and the upper layer 121, and forms a thin film layer in it. The detail is the same 
as the 4th example of the above. After restoration of thin-film-material liquid 203 evaporates a 
solvent component by heat-treatment etc., and forms the thin film layer 204. 
[0146] ** which breathes out thin-film-material liquid 203 from the ink-jet formula recording 
head 202 to the crevice 101 surrounded on the bank as shown in drawing 10 E. Discharge 
quantity is taken as an amount which becomes desired thickness, when volume decreases by 
heat-treatment. As for this thickness, it is desirable that it is almost equal to the thickness of 
the bank lower layer 1 20 by the reason for the above. It fills up, so that it rises in the position of 
S3, without the surface tension of the bank upper layer 121 acting, and thin-film-material liquid 
203 overcoming a bank, even if it breathes out a lot of thin-film-material liquid 203 compared 
with the thickness of the thin film layer 204, as shown in drawing 10 E at the time of restoration. 
If filled up with thin-film-material liquid, heat-treatment etc. will be performed and a solvent 
component will be evaporated. When a solvent component evaporates, as shown in drawing 10 
F, the volume of thin-film-material liquid 203 decreases, and the thin film layer 204 of thickness 
of the same grade as the bank lower layer 120 is formed by the thickness in the front face S4 of 
the bottom of a crevice 101. Since surface treatment of the bottom of the crevice 101 which is 
the bank forming face 100 at this time is carried out so that compatibility may be shown, the 
thin film layer 204 gets wet suitably. Moreover, the contact angle of the bank lower layer 1 20 is 
smaller than the bank upper layer 121, and is stuck with thin-film-material liquid 203 by 
moderate compatibility. For this reason, thin-film-material liquid 203 is not crawled by the side 
attachment wall of the bank lower layer 120. Moreover, since the bank lower layer 120 and the 
thin film layer 204 are the almost same thickness, thin-film-material liquid 203 is not dragged by 
the side attachment wall of the bank lower layer 120. For this reason, the thin film layer 204 can 
be formed by almost uniform thickness. The amount of the thin-film-material liquid 203 breathed 
out is adjusted so that the thickness of the thin film layer 204 after formation may be set to 0.1 
micrometers - about 2 micrometers. 

[0147] As described above, according to this example, it can set up so that compatibility may go 
up to the bank which carried out the laminating of inorganic material and the organic material in 
order of the bank upper layer, a bank lower layer, and a bank forming face by performing plasma 
treatment on the conditions which oxygen is mixing in a fluorine system compound. That is, the 
bank itself can terminate surface treatment at a stretch by control of easy plasma treatment, 
without passing through many processes like before for compatibility control, maintaining high 
adhesion with a bank forming face. It can prevent by this that thin-film-material liquid flows out 
across a bank, the yield can be raised, and a manufacturing cost can be decreased. The effect 
that a uniform thin film layer can be formed especially is done so. 

[0148] (6): The 6th example of the 6th example this invention forms a bank by the two-layer 
structure by different method from the 5th example of the above. 

[0149] The manufacturing process cross section of this example is shown in drawing 1 1 A-1 1 F, 
and drawing 12 A - 12 C. This operation form is applied to all uses that fill up with a 
predetermined fluid the field which established the bank in the bank forming face in arbitrary 
configurations, and was divided like the 4th example of the above on the bank. For example, 
when filling up a coloring resin into a pixel field with the case where an organic semiconductor 
material is filled up with the display device using the organic-semiconductor thin film into a pixel 
field, or a light filter, it can apply. Since it is the same as that of the above 4th and the 5th 
example about the material about a bank forming face, a lower layer film, and the bank upper 
layer, or thickness, explanation is omitted. 

[0150] Lower layer film formation process ( drawing 1 1 A) : A lower layer film formation process 
is a process which forms the lower layer film 130 in the bank forming face 100. The lower layer 
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film 130 is formed by the same method as the 5th example of the above. 

[0151] Exposure process ( drawing 1 1 B) : An exposure process is a process which carries out 
exposure development of the lower layer film 130 according to a bank configuration. According 
to a bank configuration, a mask 132 is formed in the upper part of the lower layer film 130. The 
mask of the case of the material which the lower layer film 1 30 hardens by energy grant is 
carried out so that a bank formation field may be made to penetrate light and a removal field 
may not be made to penetrate light. In the case of the material into which the lower layer film 
1 30 deteriorates possible [ removal ] by energy grant, the light of a bank formation field is 
intercepted, and it carries out a mask so that a removal field may be made to penetrate light. In 
this example, it is possible to change independently a bank configuration [ in / eye the hatchet 
which can be etched, and a lower layer / for not the thing that **********s a lower layer by 
using the bank upper layer as a mask but a lower layer and the upper layer ], and the bank 
configuration in the upper layer. By choosing the configuration of this bank lower layer as a 
suitable thing, a thin film layer can be suitably prepared now. In addition, energy sources, such 
as a laser beam, perform exposure using a well-known method. 

[0152] Etching process ( drawing 1 1 C) : An etching process is a process which leaves the field 
exposed and hardened and removes the lower layer film 130. A mask and the lower layer film 
130 of a removal field are removed after exposure using a solvent. Etching uses fluoric acid as 
an etching reagent, when Si02 and polysilazane are used as a lower layer film 130. Moreover, 
you may use dry etching. 

[0153] The upper film formation process ( drawing 1 1 D) : The upper film formation process is a 
process which covers the bank lower layer 130 and forms the upper film 130. The upper film 131 
is formed by the same method as the above-mentioned lower layer film 130. 
[01 54] Exposure process ( drawing 1 1 E) : An exposure process is a process which exposes the 
upper film 131 according to the upper bank configuration. According to the configuration of the 
bank upper layer, a mask 134 is formed on the upper film 131. The mask of the case of the 
material which the upper film 131 hardens by energy grant is carried out so that a bank 
formation field may be made to penetrate light and a removal field may not be made to 
penetrate light. In the case of the material into which the upper film 131 deteriorates possible [ 
removal ] by energy grant, the light of a bank formation field is intercepted, and it carries out a 
mask so that a removal field may be made to penetrate light. As mentioned above, with this 
operation gestalt, you may change the configuration of the bank upper layer 131 with a lower 
layer. In addition, energy sources, such as a laser beam, perform exposure using a well-known 
method. 

[0155] Etching process ( drawing 1 1 F) : An etching process is a process which leaves the field 
exposed and hardened and removes the upper film 131. A mask and the upper film 131 of a 
removal field are removed after exposure using a solvent. Etching uses fluoric acid as an etching 
reagent, when a polyimide is used as an upper film 131. Moreover, you may use dry etching. 
[0156] Surface treatment process ( drawing 12 A) : Since it is the same as that of the 5th 
example of the above about a surface treatment process, explanation is omitted. With this 
surface treatment, surface treatment of the grade of the compatibility of the bank forming face 
100, the bank lower layer 130, and the bank upper layer 131 can be carried out so that it may 
become the turn of the "bank forming face >= bank lower layer surface > bank upper front 
face." 

[0157] Thin film formation process ( drawing 12 B, 12C) : A thin film formation process is a 
process which fills up with thin-film-material liquid 203 the crevice 101 surrounded in the bank 
lower layer 130 and the upper layer 131, and forms a thin film layer in it. Since it is the same as 
that of the 5th example of the above about a thin film formation process, explanation is omitted. 

[0158] As described above, according to this example, it can set up so that compatibility may go 
up to the bank which carried out the laminating of inorganic material and the organic material in 
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order of the bank upper layer, a bank lower layer, and a bank forming face by performing plasma 
treatment on the conditions which oxygen is mixing in a fluorine system compound. That is, the 
bank itself can terminate surface treatment at a stretch by control of easy plasma treatment, 
without passing through many processes like before for compatibility control, maintaining high 
adhesion with a bank forming face. It can prevent by this that thin-film-material liquid flows out 
across a bank, the yield can be raised, and a manufacturing cost can be decreased. The effect 
that it can form in a configuration which can form a uniform thin film layer and is especially 
different in a bank lower layer and the upper layer is done so. 

[0159] (7): The 7th example [ 7th ] of an example is related with the display manufactured with 
the application of the 5th example mentioned above in actual display. 
[0160] (Whole composition) It is the same as that of this display having changed with 
active-matrix type display, and drawing 3 mentioned above having explained the whole 
composition (for this reason, the sign of a component omits explanation of the duplication 
portion using the same thing as drawing 3 ). drawing 13 — it — constituting — having — **** 

— a pixel — one — a ** — extracting — being shown — a plan — drawing 14 — A - 14 — C 

— respectively — drawing 13 — a cutting plane ~ A-A — ' — it can set — a cross section — 
a cutting plane — B-B — ' — it can set — a cross section — and — a cutting plane — C-C 

— ' — it can set — a cross section — it is . 

[0161] This active-matrix type display 1 is different in respect of the following, although the 
whole composition is the same as the thing of drawing 3 mentioned above, and equivalent. 
[0162] That is, each pixel 7 is formed in the crevice surrounded in the bank layer bank. This 
bank layer carries out the laminating of the lower layer side insulator layer 61 and the upper 
layer side insulator layer 62, and is constituted. The operation gestalt 3 is applied to 
manufacture of this bank layer bank. About conditions, such as the material, height, etc., it is the 
same as that of the operation gestalt 3. An organic semiconductor material is used as 
thin-film-material liquid. The organic-semiconductor film 43 is formed by breathing out and 
heating this material to the field surrounded in the bank layer bank. For example, it is formed so 
that the organic-semiconductor film 43 may be set to 0.2 micrometers - about 1 .0 micrometers 
and 1 micrometer - about 2 micrometers, respectively in the oak which is 0.05 micrometers - 
0.2 micrometers, the lower layer side insulator layer 61, and the upper layer side insulator layer 
62. 

[0163] Moreover, 1st TFT20 and 2nd TFT30 are formed with the island-like semiconductor film, 
as shown in drawing 7 and drawing 8 . As an organic-semiconductor film 43, the material which 
emits light by impression of electric field, for example, a polyphenylene vinylene, (PPV) is used. 
[0164] (Operation of a bank layer) In the above-mentioned composition, before the bank layer 
bank is filled up with the organic semiconductor material 203 with an ink-jet method, plasma 
treatment which made the fluorine or the fluorine compound introductory gas like the 
above-mentioned operation gestalt is carried out. For this reason, the compatibility over an 
organic semiconductor material is formed in the turn of insulating-layer 62 a pixel electrode 
41 >= lower layer side insulating-layer 62> upper layer side. For this reason, even if filled up with 
the thin-film-material liquid containing the organic semiconductor material to the limit of the 
pixel field surrounded in the bank layer bank, the organic-semiconductor film 43 can settle in 
the height of the lower layer side insulating layer 62, it can prevent that the 
organic-semiconductor film 43 solidifies in the shape of a concave letter, and the flat 
organic-semiconductor film 43 can be formed. Although the drive current of the thin film light 
emitting device 40 will concentrate there and the reliability of the thin film light emitting device 
40 will fall when the thin portion of thickness is in the organic-semiconductor film 43, a title can 
be eliminated while it is such. 

[0165] Moreover, in this example, the bank layer bank is formed also in the field which laps with 
the relay electrode 35 of the flow control circuit 50 among the formation fields of the pixel 
electrode 41, and the organic-semiconductor film 43 is not formed in the field which laps with 
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the relay electrode 35. That is, the organic-semiconductor film 43 is formed only in a flat 
portion among the formation fields of the pixel electrode 41. It is the factor to which this also 
maintains the organic-semiconductor film 43 to fixed thickness. 

[0166] Furthermore, if there is no bank layer bank in the field which laps with the relay 
electrode 35, also in this portion, between Counterelectrodes op, drive current will flow and the 
organic-semiconductor film 43 will emit light. However, this light is inserted between the relay 
electrode 35 and Counterelectrode op, and outgoing radiation is not carried out outside, and it 
does not contribute to a display. The drive current which flows in the portion which does not 
**** to this display can be called reactive current seen from the field of a display. However, 
with this gestalt, if it was the former, the bank layer bank was formed in the portion into which 
such the reactive current should flow. For this reason, it can prevent that useless current flows 
to the common feeder com, and the width of face of the common feeder com may come to be 
narrow that much. As the result, luminescence area can be increased and display performances, 
such as brightness and a contrast ratio, can be raised. 

[0167] Moreover, patterning becomes possible, without having good control of striking a ball in 
any direction for every primary color, and using complicated processes, such as the 
photolithography method, by using an ink-jet method, since an organic-semiconductor film can 
be formed. 

[0168] In addition, you may form the bank layer bank by the black resist. The bank layer bank 
functions as a black matrix, and its display grace, such as a contrast ratio, improves. That is, in 
the active-matrix type display 1 concerning this gestalt, since Counterelectrode op is formed in 
the front-face side of the transparent substrate 10 all over a pixel 7, the reflected light in 
Counterelectrode op reduces a contrast ratio. However, if the blowout layer bank which bears 
the function which lessens a parasitic capacitance is constituted from a black resist, since the 
bank layer bank can be operated as a black matrix and the reflected light from Counterelectrode 
op will be interrupted, a contrast ratio can be raised. 

[0169] The bank layer bank is constituted along with the data line sig and the scanning line gate 
more thickly than the organic-semiconductor film 41, and Counterelectrode op is formed in this. 
Therefore, when the bank layer bank exists, it is prevented that a big capacity is parasitic on 
the data line sig. namely, the data line sig and Counterelectrode op — since the thick bank layer 
bank intervenes in between [ every ], **** which is parasitic on the data line sig is very small 
So, the load of the drive circuits 3 and 4 can be reduced and low-power-izing and/or 
improvement in the speed of a display action can be attained. 

[0170] Moreover, the bank layer bank consists of the two-layer structure which consists of 
inorganic material and an organic material. If it is going to form a bank layer with thick thickness 
only by inorganic material, it is necessary to form the film which consists of inorganic material 
over long time by the PECVD method etc. On the other hand, organic materials, such as a resist 
and a polyimide film, are easy to form a comparatively thick film. Since the bank layer bank of 
this operation gestalt constitutes the upper layer side insulator layer 62 from an organic 
material with easy thick-film-izing, and the bank stratification can be managed in a short time, 
productivity can be raised. 

[0171] Moreover, if it is this two-layer structure, although the organic-semiconductor film 41 
has touched in the lower layer side insulator layer 61 which consists of inorganic material, it 
does not touch in the upper layer side insulator layer 62 which consists of an organic material. 
So, since the organic-semiconductor film 41 does not deteriorate in response to the influence 
of the upper layer side insulator layer 62 which consists of organic materials, in the thin film 
light emitting device 40, neith r the decline in luminous efficiency nor the fall of reliability 
occurs. 

[0172] Moreover, according to this example, since the bank layer bank is formed also in the 
boundary region (outside field of a display 11) of the transparent substrate 10, the data side 
drive circuit 3 and the scan side drive circuit 4 are also covered by the bank layer bank. If 
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Counterelectrode op is formed in the display 1 1 at least, it is enough and it is not necessary to 
form it even in a drive circuit field. However, since doubling precision is bad when 
Counterelectrode op is formed by the mask spatter method, Counterelectrode op may be 
formed even in a drive circuit field. In this example, though Counterelectrode op is formed even 
in these drive circuit fields, the bank layer bank will intervene between the wiring layer of a drive 
circuit, and Counterelectrode op. For this reason, since it can prevent that capacity is parasitic 
on the drive circuits 3 and 4, the load of the drive circuits 3 and 4 can be reduced and 
low-powerHzing and/or improvement in the speed of a display action can be attained. 
[0173] (Operation of display) In the active-matrix type display 1 constituted as mentioned 
above, if it is chosen by the scanning signal and 1st TFT20 is turned on, the picture signal from 
the data line sig will be impressed to the gate electrode 31 of 2nd TFT30 through 1st TFT20. A 
picture signal is simultaneously written in retention volume cap through 1st TFT20, 
Consequently, if 2nd TFT30 is turned on, voltage will be impressed by making Counterelectrode 
op and the pixel electrode 41 into a negative electrode and a positive electrode, respectively, 
and the current (drive current) which flows on the organic-semiconductor film 43 in the field in 
which applied voltage exceeded threshold voltage will increase rapidly. Therefore, a light emitting 
device 40 emits light as electroluminescent element or a Light Emitting Diode element. It is 
reflected by Counterelectrode op, and the light of a light emitting device 40 penetrates the 
transparent pixel electrode 41 and the transparent transparent substrate 10, and is injected. If 
2nd TFT30 is turned off, the drive current for performing such luminescence will not flow, in 
order to flow Counterelectrode op, the organic-semiconductor film 43, the pixel electrode 41, 
2nd TFT30, and the current path that consists of common feeders com. However, since the 
gate electrode of 2nd TFT30 is held at the potential which is equivalent to a picture signal with 
retention volume cap even if 1st TFT20 is turned off, 2nd TFT30 is still an ON state. So, drive 
current continues flowing to a light emitting device 40, and this pixel is still a lighting state. New 
image data is written in maintenance **** cap, and this state is maintained until 2nd TFT30 is 
turned off. 

[0174] (The manufacture method of display) It explains, referring to drawing 15 A-15C or 
drawing 20 A - 20C about the manufacture method of the active-matrix type display of the 
above-mentioned composition to a degree. This manufacture method applies the manufacture 
method of the 5th example to display. 

[0175] Semiconductor stratification process ( drawing 15 A-15C) : The transparent substrate 10 
is received first. The ground protective coat to which it is thin by the plasma CVD method from 
the silicon oxide which is about 2000-5000A if needed by making TEOS (tetrapod ethoxy silane), 
oxygen gas, etc. into material gas (it does not illustrate.) After forming, the semiconductor film 
on which it is thin by the plasma CVD method from the amorphous silicon film which is about 
300-700A is formed in the front face of a ground protective coat. Next, to the semiconductor 
film which consists of an amorphous silicon film, crystallization processes, such as laser 
annealing or a solid phase grown method, are performed, and a semiconductor film is crystallized 
on a polysilicon contest film. Next, the gate insulator layer 37 to which a semiconductor film 
putter 2, and it considers as an island-like semiconductor film, and is thin by the plasma CVD 
method to the front face from the silicon oxide or nitride which is about 600 - 1500A by making 
TEOS (tetrapod ethoxy silane), oxygen gas, etc. into material gas is formed. Next, after forming 
the electric conduction film which consists of metal membranes, such as aluminum, a tantalum, 
molybdenum, titanium, and a tungsten, by the spatter, putter 2, and the installation portions 36 
of the gate electrodes 21 and 31. and the gate electrode 31 are formed. The scanning line gate is 
formed at this process. 

[0176] In this state, high-concentration phosphorus ion is driven in and a source drain field is 
formed in a self-acjjustment target to the gate electrodes 21 and 31. In addition, the portion into 
which an impurity was not introduced serves as a channel field. Next, after forming an insulator 
layer 51 between the 1st layer, each contact hole is formed and the installation portions 39 of 
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data-line sig, the drain electrode 22, the common feeder com, and the common feeder com and 
the relay electrode 35 are formed. Consequently, 1st TFT20, 2nd TFT30, and retention volume 
cap are formed. 

[0177] Next, an insulator layer 52 is formed between the 2nd layer, and contact hole formation 
is carried out at the portion which is equivalent to this layer insulation film at the relay 
electrode 35. Next, after forming an 1TO film in the whole front face of an insulator layer 52 
between the 2nd layer, putter 2, and through a contact hole, it connects with the source drain 
field of 2nd TFT30 electrically, and the pixel electrode 41 is formed in it every pixel 7. 
[0178] Lower layer side insulator layer formation process ( drawing 16 A-16C) : Next, the film 
(inorganic film for forming the lower layer side insulator layer 61) which is from inorganic 
material on the front-face side of an insulator layer 52 by the PECVD method etc. between the 
2nd layer is formed. This film is formed by the inorganic material and thickness which were 
explained with the above-mentioned operation gestalt. Membranous thickness is formed more 
thickly than the organic-semiconductor film 41. For example, the film of the oak which forms the 
organic-semiconductor film 41 in the thickness of 0.05 micrometers - 0.2 micrometers, and 
inorganic material is formed in the thickness of 0.2 micrometers - about 1.0 micrometers. 
[0179] Upper layer side insulator layer formation process ( drawing 1 7 A-17C) : Subsequently 
along with the scanning line gate and the data line sig, a resist (upper layer side insulator layer 
62) is formed. The upper layer side insulator layer 62 consists of organic materials of the 
above-mentioned operation gestalt. The thickness of the upper layer side insulator layer 62 is 
formed in the pixel field which adjoins even if it fills up a pixel field with thin-film-material **** 
at the height which may become the breakwater which is the grade to which thin-film-material 
liquid does not overflow. For example, the oak which forms the organic-semiconductor film 41 
by the thickness of 0.05 micrometers - 0.2 micrometers, and the upper layer side insulator layer 
62 are formed in a height of 1 micrometer - about 2 micrometers. 

[0180] Removal process ( drawing 18 A-18C) : Next, putter 2 NGU is given to the film which 
consists of inorganic material by using the upper layer side insulator layer 62 as a mask. 
Consequently, the film which consists of inorganic material remains along with the scanning line 
gate and the data line sig, and the lower layer side insulator layer 61 is formed. Thus, the bank 
layer bank of the two-layer structure which consists of a lower layer side insulator layer 61 and 
an upper layer side insulator layer 62 is formed. At this time, the resist portion which it leaves 
along with the data line sig presupposes that it is broad so that the common feeder com may be 
covered. Consequently, the field which should form the organic-semiconductor film 43 of a light 
emitting device 40 is surrounded by the bank layer bank. 

[0181] Surface treatment process ( drawing 19 A-19C) : Next, plasma treatment is performed 
using a fluorine to set [ the front face of the pixel electrode 41 ] the lower layer side insulator 
layer 61 as compatibility in the meantime for the upper layer side insulator layer 62 to 
thin-film-material liquid at non-compatibility at compatibility (for it to be a hydrophilic property 
when thin-film-material liquid contains moisture) to thin-film-material liquid. The concrete 
method is the same as that of the 4th and 5th examples. 

[0182] Surface treatment is carried out so that the degree of affinity to the thin-film-material 
liquid of the pixel electrode 41, the lower layer side insulator layer 61 (inorganic material), and 
the upper layer side insulator layer 62 (organic material) may become the turn of "being an 
insulator layer front face a pixel electrode surface >= lower layer side insulator layer surface > 
upper layer side" by the above. 

[0183] Organic-semiconductor film formation process ( drawing 20 A-20C) : If the 
above-mentioned surface treatment finishes, each organic-semiconductor film 43 corresponding 
to R, G, and B is formed using the ink-jet method in the field divided in the shape of a matrix in 
the bank layer bank. The regurgitation of the thin-film-material liquid 203 which is a liquefied 
material (a precursor / regurgitation liquid) for constituting the organic-semiconductor film 43 
from an ink-jet formula recording head 202 to the inside field of the bank layer bank is carried 
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out to it. Subsequently, 100 degrees C - 150 degrees C heat treatment is performed, and you 
evaporate the solvent component in thin-film-material liquid, you make it established in the 
inside field of the bank layer bank, and the organic-semiconductor film 43 is formed. Since the 
above-mentioned surface treatment is carried out, the bank layer bank shows water repellence 
here. On the other hand, since the thin-film-material liquid which is the precursor of the 
organic-semiconductor film 43 uses the solvent of a hydrophilic property, the application field of 
the organic-semiconductor film 43 does not overflow into the pixel 7 which is specified certainly 
and adjoins by the bank layer bank. And the contact surface of thin-film-material liquid and a 
side attachment wall moves to the field of the pixel electrode 41 which shows a hydrophilic 
property more, and inorganic material, without thin-film-material liquid adhering to a side 
attachment wall, even if the solvent component of thin-film-material liquid evaporates with heat 
treatment and ** of thin-film-material liquid decreases, since the side attachment wall of the 
bank layer bank also has water repellence. Therefore, the organic-semiconductor film 43 formed 
after heat treatment does not have the circumference with a bird clapper thickly, and holds 
uniform thickness on a pixel electrode. In addition, what is necessary is just to repeat the 
restoration and dryness of thin-film-material liquid by the ink-jet method for each class, in 
forming a multilayer-structure element. For example, it is the case where carry out the 
laminating of a luminescence film, a hole-injection layer, the electron-injection layer, etc., and 
they are formed as an organic half conductor layer. 

[0184] In addition, in the above-mentioned process, you may form an electron hole transporting 
bed by the ink-jet method. For example, the thin-film-material liquid which becomes the origin 
of an electron hole transporting bed can be filled up with the thickness of 3-4 micrometers into 
the pixel field surrounded in the bank layer. If it heat-treats in this thin-film-material liquid, an 
electron hole transporting bed with a thickness of 0.05 micrometers - about 0.1 micrometers 
can be formed. The same thickness will be filled up with the organic semiconductor material 
described above with the ink-jet method further again if an electron hole transporting bed is 
formed. 

[0185] If the organic half conductor layer 43 is formed, Counterelectrode op will be formed all 
over the abbreviation for the transparent substrate 10, and the active-matrix type display 1 will 
be completed (refer to drawing 14 A - 1 4C). 

[0186] According to the above manufacture methods, since each organic-semiconductor film 43 
corresponding to R, G, and B can be formed in the predetermined field using the ink-jet method, 
the full color active-matrix type display I can be manufactured for high productivity. And since 
an organic half conductor layer can be formed by uniform thickness, nonuniformity does not 
arise in a luminosity. Moreover, since the thickness of an organic-semiconductor film is uniform 
and the drive current of the thin film light emitting device 40 does not concentrate in part, it 
can prevent that the reliability of the thin film light emitting device 40 falls. 
[0187] In addition, although TFT is formed also in the data side drive circuit 3 shown in drawing 
13 , or the scan side drive circuit 4, it is carried out by using all or a part of processes which 
forms TFT for the pixel 7 of these TFT **. So, TFT which constitutes a drive circuit will also be 
formed between the same layers as TFT of a pixel 7. Moreover, about 1st TFT20 and 2nd 
TFT30, since N type and both sides can form TFT by the well-known method even if P type and 
one side are which such combination in N type, although any of P type are sufficient as another 
side, both sides omit the explanation. 

[0188] (Other modifications) in addition, it is not limited to the above 4th - the 7th example, and 
in the range of the meaning of the invention, many things are boiled, it changes and invention 
according to claim 31 to 49 can be applied 

[0189] For example, although the 7th example was an example which applied invention to 
display, as shown in drawing 21 , you may apply it to a light filter, in this case, the batch which 
formed as a bank the transparent substrate 300 which consists of glass or a quartz as a bank 
forming face with black material, such as a resin, — the coloring resin 302 is used for a member 
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301 as thin-film-material liquid a batch — as a member 301, you may form a black matrix with 
the application of black pigment and a color, a chrome oxide, a chromium metal membrane, etc. 
the transparent substrate 300 top — a batch — since a member 301 is formed — an ink-jet 
method — a batch — the crevice 303 surrounded by the member 301 is filled up with the 
coloring resin 302 In addition, this invention is applicable if it is the manufacture method which 
fills up with arbitrary fluids the crevice surrounded by the member of an invoice. 
[0190] Moreover, surface treatment is not restricted to plasma treatment, and if it is the 
surface treatment method that different compatibility under the same surface treatment 
conditions is processible as shown in drawing 9 , it is applicable. The main point of this invention 
is because it is in the point that two or more compatibility can be set up at a stretch by one 
surface treatment. Therefore, the material which sets up compatibility is not restricted between 
inorganic material and an organic material, and if it shows the property of the compatibility 
shown in drawing 9 between specific material, it can apply the surface treatment of this 
invention between the specific material. 

[0191] As mentioned above, according to the 4th - the 7th example, and its modification, since 
plasma treatment was managed on fixed conditions, the bank itself can control the compatibility 
of a bank and a bank forming face certainly, without passing through many processes for 
compatibility control, maintaining high adhesion with a bank forming face. Thereby, the yield can 
be raised and a manufacturing cost can be decreased. 

[0192] Moreover, since the compatibility of a bank and a bank forming face was certainly set up 
by managing plasma treatment on fixed conditions according to display, the display which can 
prevent that thin-film-material liquid flows out across a bank, and has the thin film layer of 
uniform thickness can be offered. Image display which produces unevenness neither in a 
luminosity nor a color can be performed by this, and reliability can be raised. 
[0193] Furthermore, if thin-film-material liquid is filled up with an ink-jet method, since a thin 
film layer can be had good control of striking in any direction and formed according to the 
exception of color, the effect that there are few processes which patterning takes compared 
with the photolithography method etc., and they end is done so. Then, the octavus which carried 
out invention of a claim according to claim 49 to 74 - the 1 1th example are explained based on 
a drawing. 

[0194] (8): Explain the surface-treatment method concerning the gestalt 1 of operation of the 
example this invention of the octavus using a drawing. Drawing 22 shows the contact angle 
change on the ITO substrate front face of drainage system ink (surface tension 30 mN/m) at 
the time of continuing oxygen plasma and CF4 plasma treatment and performing them, and a 
polyimide film front face. This measurement performed plasma treatment as stated above to the 
front face of a polyimide and the substrate which formed ITO in the whole surface, and was 
performed by measuring the contact angle about the following ink. 

[0195] About the polyimide film and the substrate in which ITO was formed, a methanol, a 
glycerol, and ethoxy ethanol were added to the water dispersion of hole-injection material (what 
added the polystyrene sulfonic acid to polyethylene dioxythiophene), and what was ink-ized was 
used for it. 

[0196] Oxygen plasma treatment is 500SCCM, power 1.0W/cm2, and pressure 1torr, and the 
oxygen gas flow rate performed CF4 plasma treatment for it on the conditions of 900SCCM, 
power 1.0 W/cm2, and pressure 1torr in CF4 quantity of gas flow. 

[0197] In an unsettled stage, although an ITO front face and a polyimide front face show 
straw-mat water repellence, while it was hydrophilicity-ized by both oxygen plasma treatment 
and the hydrophilic property on the front face of ITO had been further held by CF4 plasma 
treatment, it turns out that a polyimide front face is ******(ed). Moreover, when same 
processing was carried out for glass-substrate **, after CF4 plasma treatment, the contact 
angle of 20 - 30 degrees was shown. 

[0198] Generally the same continuation plasma treatment showed the contact angle of 50 
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degrees also on the polyimide front face 10 or less degrees on the ITO front face also to 
organic-solvent system ink, such as a xylene with low surface tension. 

[0199] The result which performed ESCA analysis of a polyimide film front face which performed 
the above-mentioned plasma treatment is shown in Table 2. 
[0200] 
Table 2] 



Oxygen atoms increase in number by oxygen plasma treatment, fluorine atomic weight is 
dramatically increased from Table 2 by CF4 plasma treatment, and being fluorine-ized is clear. 
The joint form showed that -COOH and -COH were once formed of oxygen plasma treatment, 
and Teflon-ization (-CF2-) had taken place by CF4 plasma treatment. 

[0201] Teflon-ization by the above-mentioned plasma treatment is checked even when the 
negative resist which consists of an acrylic frame is used, and it is very effective in the surface 
treatment of the organic substance in which pattern formation is possible by photo lithography. 
[0202] Furthermore, power 300W, 1 mm of distance between electrode-substrates, and oxygen 
gas plasma were oxygen gas flow rate 80ccm, gaseous helium flow rate 10 l/min, and bearer rate 
10 mm/s under atmospheric pressure, and CF4 plasma was able to obtain the same result, when 
continuation plasma treatment was performed under the conditions of CF4 quantity-of-gas-flow 
100ccm, gaseous helium flow rate 10 l/min, and bearer rate 5 mm/s. It is very effective at the 
point which does not have the time and effort which pulls the processing interior of a room to a 
vacuum with atmospheric pressure plasma, and can do the same surface treatment simple. 
[0203] Moreover, although the case where CF4 gas was used was explained when performing 
fluorine system gas plasma treatment, the fluorine system gas of not only this but NF3 and SF6 
grade can also be used. 

[0204] Wettability (surface energy) is controllable by parameters, such as not only the 
processing time but a quantity of gas flow, power, distance between electrode-substrates, etc. 
[0205] Thus, it is possible for an inorganic substance front face to carry out the surface 
treatment of the organic substance front face to liquid repellance lyophilic by the same 
oxygen-CF4 continuation plasma treatment. 

[0206] (9): Explain the manufacture method of the organic EL element equipped with the 
organic-semiconductor thin film to the thin film formation method row concerning the 9th 
example of the 9th example this invention using a drawing. 

[0207] Drawing 23 A - 23B is the process cross section showing the manufacture method of an 
organic EL element. 

[0208] At the process shown in drawing 23 A, the bank 302 which consists of a polyimide is 
formed by the FOTORISO method on the ITO substrate 301. A pattern may be a stripe and the 
pattern from which it escaped circularly is sufficient as it. The material which forms a bank can 
use the organic material in which pattern processing not only by a polyimide but the FOTORISO 
method is possible. 

[0209] In the process shown in drawing 23 B, an oxygen gas flow rate performs oxygen plasma 
treatment for 1 minute on the conditions of 500SCCM(s), power 1.0 W/cm2, and pressure 1torr. 
You may perform atmospheric pressure plasma treatment by power 300 W, 1 mm of distance 
between electrode-substrates, oxygen gas flow rate 80ccm and the gaseous helium flow rate of 
101. / min, and bearer rate 10 mm/s. The polyimide (hydrophilicity-ized) layer 304 activated by 
the ITO surface 3 row of a hydrophilic property by oxygen plasma treatment is formed. Oxygen 
plasma treatment also has the effect of carrying out ashing of the polyimide residue on ITO. 
[0210] Then, in the process shown in drawing 23 C, CF4 quantity of gas flow performs CF4 
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plasma treatment for 30 minutes on the conditions of 900SCCM(s), power 1.0 W/cm2, and 
pressure 1torr. You may perform atmospheric pressure plasma treatment under the conditions 
of power 300W, 1mm of distance between electrode-substrates, CF4 quantity-of^gas-flow 
lOOccm, gaseous helium flow rate 10 l/min, and bearer rate 5 mm/s. A polyimide front face can 
be reformed on the Teflon-ized liquid repellance front face 305, with the 1TO front face 303 of a 
hydrophilic property held. 

[021 1] When the grade of contamination on the front face of a substrate was light, the same 
effect was acquired, even if it did not perform oxygen plasma treatment but CF4 quantity of gas 
flow performed CF4 plasma treatment for 30 to 60 minutes on the conditions of 900SCCM(s), 
power 1.0 W/cm2, and pressure 1torr. 

[0212] At the process shown in drawing 23 D, the hole-injection layer 306 is formed with a spin 
coat. Patterning of the hole-injection layer material can be carried out only into an ITO pixel by 
adjusting the surface tension of hole-injection layer material liquid. Polyethylene dioxythiophene 
and the water dispersion of a polystyrene sulfonic acid were diluted with ethoxy ethanol and the 
methanol (a total of 75%), and what was made into the surface tension of 30 dyne/cm was used 
as a spin coat solution. To hole-injection layer material liquid, in order that a plasma treatment 
ITO front face may show the contact angle of 10 or less degrees, the paint film of it is carried 
out to homogeneity. Moreover, on a plasma treatment polyimide front face, in order to show the 
contact angle of 60 degrees or more, a paint film is not carried out on a bank, and a cross talk is 
not raised. Moreover, you may carry out patterning membrane formation of the hole-injection 
layer material ink into an ITO pixel with an ink-jet method, the law of an ink-jet method can boil 
material markedly, and can save it 

[0213] In drawing 23 E, the luminous layer of R, G, B, and three colors is formed by carrying out 
the regurgitation of red luminous layer material ink 307, green luminous layer material ink 308, 
and the blue luminous layer material ink 309 to a predetermined pixel, more nearly respectively 
than the ink-jet head 310. green luminous layer material — PPV precursive — the body and its 
function — what diluted liquid with the mixed liquor of DMF, a glycerol, and a diethylene glycol, 
and ink-ized it was used the green ink which used this PPV for red luminous layer material ink 
— the red-dyes rhodamine 101 — PPV — receiving — 1.5wt(s)% — the added ink was used 
What dissolved the poly JIOKUCHIRUSURU fluorene in the xylene was used for blue luminous 
layer material ink as ink. Since the contact angle on the plasma treatment polyimide front face 
of luminescent-material layer ink 307, 308, and 309 is 60 degrees or more, high definition 
patterning of it which color mixture does not produce becomes possible. When forming a 
monochrome organic EL element, you may form a luminous layer by the spin coat method. 
[0214] Moreover, you may use the substrate in which the bank which consists of two-layer [ 
which made the lower layer a glass layer from which a contact angle with hole-injection layer 
material liquid or luminous layer ink becomes 20 - 30 degrees by the aforementioned plasma 
treatment ] was formed. A possibility of connecting too hastily at the bank skirt is avoidable. 
[0215] (10): Explain the manufacture method of the light filter equipped with the coloring thin 
film to the thin film formation method row concerning the 10th example of the 10th example this 
invention using a drawing. 

[0216] Drawing 24 A - 24D is the process cross section showing the manufacture method of a 
light filter. 

[0217] At the process shown in drawing 24 A, a resin (black matrix) BM 312 is formed by the 
FOTORISO method on a glass substrate 31 1. A pattern may be a stripe and the pattern from 
which it escaped circularly is suffici nt as it. 

[0218] In the process shown in drawing 24 B, an oxygen gas flow rate performs oxygen plasma 
treatment for 1 minute on the conditions of 500SCCM(s), power 1.0 W/cm2, and pressure 1torr. 
You may perform atmospheric pressure plasma treatment by power 300 W, 1mm of distance 
between electrode-substrates, oxygen gas flow rate 80ccm and the gaseous helium flow rate of 
101. / min, and bearer rate 10 mm/s. The resin BM layer 314 activated by the glass surface 13 
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row of a hydrophilic property by oxygen plasma treatment (hydrophilicity-izing) is formed. 
Oxygen plasma treatment also has the effect of carrying out ashing of the resin residue on 
glass. 

[0219] Then, in the process shown in drawing 24 C, CF4 quantity of gas flow performs CF4 
plasma treatment for 30 minutes on the conditions of 900SCCM(s), power 1 .0 W/cm2 ( and 
pressure 1torr. You may perform atmospheric pressure plasma treatment under the conditions 
of power 300W, 1mm of distance between electrode-substrates, CF4 quantity-of^gas-flow 
100ccm, gaseous helium flow rate 10 l/min, and bearer rate 5 mm/s. A resin BM front face can 
be reformed on the Teflon-ized ** ink nature front face 315, with the glass front face 313 of a 
hydrophilic property held. 

[0220] When the grade of contamination on the front face of a substrate was light, the same 
effect was acquired, even if it did not perform oxygen plasma treatment but CF4 quantity of gas 
flow performed CF4 plasma treatment for 30 to 60 minutes on the conditions of 900SCCM(s), 
power 1.0 W/cm2, and pressure 1torr. 

[0221] At the process shown in drawing 24 D, the filter layer of R, G, B, and three colors is 
formed by carrying out the regurgitation of red light-transmission pigment ink 316, green light 
transparency pigment ink 317, and the blue light-transmission pigment ink 318 to a 
predetermined pixel, more nearly respectively than the ink-jet head 319. Since the contact 
angle on the plasma treatment resin BM front face of pigment ink 317, 318, and 319 is 60 
degrees or more, high definition patterning without color mixture of it becomes possible. 
[0222] Moreover, you may use the substrate in which the bank which consists of two-layer [ 
which made the lower layer material from which a contact angle with pigment ink becomes 20 - 
50 degrees by the aforementioned plasma treatment ] was formed. Fear of color omission 
thickness unevenness is avoidable. 

[0223] (1 1): Use and explain a drawing to the surface-treatment method row concerning the 
1 1th example of the 1 1th example this invention about the thin film forming method. 
[0224] Drawing 25 A - 25D is drawing having shown the effect at the time of forming a bank by 
two-layer [ of an inorganic substance and the organic substance ]. 

[0225] At the process shown in drawing 25 A, a lower layer forms the laminating bank where 
glass 321 and the upper layer consist of a polyimide 322 by the FOTORISO method on ITO 
basis 3 board 20. 

[0226] At the process shown in drawing 25 B, oxygen plasma and fluorine plasma treatment as 
shown in the octavus - the 1 0th example are performed continuously. An ITO substrate front 
face and a bank lower layer glass front face are hydrophilicity-ized, and the bank upper 
polyimide is ******(ed). 

[0227] At the process shown in drawing 25 C, the thin-film-material liquid of a property which is 
different in the crevice which adjoins by carrying out the regurgitation of thin-film-material ink 
A; 327 and the thin-film-material ink B; 328 from the ink-jet head 326 is applied. The contact 
angle on the front face 323 of ITO to thin-film-material ink shows the contact angle of 90 
degrees in the bank upper polyimide front face 325 30 to 40 degrees on the bank lower layer 
glass front face 324 20 or less degrees after plasma treatment. 

[0228] As shown in drawing 25 D after baking, a thin film A; 329 and a thin film B; 330 are 
obtained. Since the plasma treatment polyimide front face 325 shows strong ** ink nature, it 
may not be formed evenly around the bank skirt which consists of a polyimide as shown in 
drawing. However, the circumference of the lower layer bank skirt in which both the ITO front 
face 323 and the glass front face 324 were formed with glass for parent ink nature is also 
formed, and a flat film is formed on an ITO front face. In the case of the element which has the 
structure which sandwiches an organic thin film by ITO(s), such as an organic EL element, and 
the electrode, the short circuit which takes place since the film is not formed on ITO can be 
prevented. Moreover, it is very effective in order to prevent the color nonuniformity by 
thickness nonuniformity in manufacture of a light filter. 



32/33 



2003/11/26 14:45 



ht t p : //www4 . ipd 1 . jpo. go . jp/cgi-bin/ 1 ra n_web_cgi_e jje 



[0229] As mentioned above, according to the octavus - the 1 1th example, after performing 
oxygen gas plasma treatment to the substrate which has the bank formed with the organic 
substance on the same substrate, liquid repellance semipermanent on a bank can be given to it 
by performing fluorine system gas plasma treatment after this, with the lyophilic on the front 
face of a substrate held. 

[0230] Moreover, according to the above-mentioned method, the pattern by which surface 
energy was controlled can be formed on the same substrate by the simple method, and the 
paint film method not only by the applying methods, such as the conventional spin coat, but the 
ink-jet method enables it to carry out patterning membrane formation of the thin-film-material 
liquid precisely. Therefore, about manufacture of a light filter or full color organic EL equipment, 
there are not color mixture, color nonuniformity, and a cross talk, and it becomes possible a low 
cost and to manufacture simple. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] The substrate for thin film patterning and its 
surface treatment this invention relate to the thin film coating technology suitable for 
manufacture of the display, such as EL (electroluminescence) element and a Light Emitting 
Diode (light emitting diode) element, or the light filter which used the organic-semiconductor 
film. 

[0002] It is related with the substrate for carrying out patterning membrane formation of the 
thin film from which properties, such as a full color organic EL (electroluminescence) element 
and a light filter, differ especially on the same substrate, the thin film formation method, and a 
thin film. Moreover, that it is easy to form a thin film layer with an ink-jet method, a flat thin film 
layer can be formed and it is related with the thin film formation method which needs detailed 
patterning. Furthermore, it is related with the display equipped with the surface-treatment 
method for carrying out patterning restoration of the thin-film-material liquid with high definition 
on the ink-jet method or a spin coat, the method of forming a thin film using this 
surface-treatment method, and this thin film to the field surrounded on the bank formed on the 
substrate, and its manufacture method. 
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TECHNICAL PROBLEM 



[Description of the Prior Art] In recent years, the thin film from which a property differs in the 
same substrate is formed by the predetermined pattern by application, and the technology in 
which it obtains a functional device is developed. Formation of a different thin film pattern on 
the same substrate is made by the ink-jet method as the leading method. However, in the case 
where an ink-jet method is used, the problem in the process side that a different thin film 
material on a substrate is mixed arises. Although the technology which paints thin film materials, 
such as an organic semiconductor material in display, such as an EL element, and a coloring 
resin in a light filter, using an ink-jet method is specifically used, when it is filled up with liquid 
material using an ink-jet method and forms the pattern of a thin film, the problem of flowing into 
the pixel which the breathed-out liquid material adjoins has arisen. 

[0004] The convex batch member (called a "bank" or "heights") into which a different thin film 
field is usually divided is prepared to such a problem, and the method filled up with the liquid 
material used as a thin film which is different to the field surrounded by this batch member is 
taken. In the example of the above-mentioned display device, the batch member into which 
each coloring matter field is divided is prepared, and the method of filling up the field surrounded 
in each batch field with the material which constitutes a pixel is taken. 

[0005] generally in the latest functional device, especially display, thinness requires — having — 
a batch — in spite of restricting the height of a member according to it, the field surrounded by 
the batch member is far filled up with a lot of liquid material as compared with the volume after 
film production 

[0006] for this reason, the size of the drop breathed out by the field surrounded by the batch 
member and a batch — a member — a problem arises from the unsavoriness of balance with 
the area of the field surrounded by a front face and this This problem is explained below. 
[0007] a batch — a member — it should be filled up — a thin film material — it is — a liquid — 
material — receiving — a lyophilic — or — wettability — having — if — a case — a diaphragm 
— it is — even if — a diaphragm — pulling — having — the field of a request in a final thin film 
to which liquid material adjoins easily if thickness cannot be obtained and the amount of liquid 
material is made [ many ] — flowing out . 

[0008] On the other hand, the front face of the field surrounded by the diaphragm needs to 
have high compatibility and wettability to liquid material so that liquid material may get wet 
uniformly in this and it may spread. Otherwise, to the field surrounded by the batch member, 
liquid material will get wet, and will not spread, but the color omission and irregular color in a 
pixel will arise in a display device like especially an EL element. 

[0009] such a problem — receiving — JP,9-203803,A and JP,9-230129,A — a batch — the 
technology which makes the upper part of a member liquid repellance, and carries out surface 
treatment so that the other portion may become lyophilic is proposed 

[0010] these conventional examples — both — a batch — the layer which forms in the upper 
surface of a member the layer (layer which consists of a fluorine compound) which consists of a 
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liquid repellance material, and shows non-compatibility to JP,9-203803,A — a batch — it 
applies to the upper part of a member and the technology of processing the front face of the 
field surrounded by the batch member with a hydrophilic radical surfactant is indicated The 
technology which makes compatibility the crevice further surrounded by UV irradiation by the 
batch member is indicated by JP,9-230129,A. The logical consideration is indicated by 
International Display ResearchConference 1997 and pp 238-241. 

[001 1] however, it can set on the aforementioned conventional technology — as — a batch — 
a member — ****** the lyophilic of the field surrounded by liquid repellance on top and the 
batch member is realized to some extent for example, the size of the drop breathed out when 
applying liquid material using an ink-jet method and the above-mentioned batch — a member — 
extremely large to the area of the field surrounded by a front face and this — it is — it is — 
when these balance was remarkable and bad, a coated field was not correctly filled up with 
liquid material, but the bird clapper understood it that patterning with a high precision is 
impossible that it was small etc. if the size of for example, the above-mentioned drop changes 
too much more greatly than the field surrounded by the batch member — a drop — a batch — 
a member — a top — running aground — further — a batch — a member — when an up front 
face is narrow, a drop will overflow to the field contiguous to the coated field made into the 
purpose 

[0012] Thus, when the relation between the size of a drop and the area of the field surrounded 
by a batch member and this is not fitness, dispersion in thickness will be produced for every 
mixture of the thin-film-material liquid between the fields which originated in the above 
problems and were surrounded by the batch member, or thin film to form. 
[0013] Moreover, in case the field divided by the batch member is filled up with a thin film 
material, a problem is also further produced about the compatibility over the thin-film-material 
liquid of a diaphragm. 

[0014] The behavior of the thin-film-material liquid with which the field surrounded by the batch 
member or the batch member was filled up with what wettability (compatibility) is shown to 
thin-film-material liquid differs, it mentioned already — as — a batch — if the front face of a 
member shows compatibility (hydrophilic property) to thin-film-material liquid — a batch — 
when filled up with the material of the amount exceeding the height of a member, even if there 
is a batch member, thin-film-material liquid will flow into the field surrounded by the batch 
member which adjoins easily conversely, a batch — if the front face of a member shows 
non-compatibility (water repellence) moderately to thin-film-material liquid — a batch — even 
if filled up with the material of the amount exceeding the height of a member, thin-film-material 
liquid does not flow into the field surrounded by the surface tension of material by the next 
batch member 

[0015] And it is manufacture of the light filter of the front face concerned in order to acquire a 
specific property as reforming on the more concrete front face of a substrate. For example, it is 
JP,9-203803,A mentioned already, JP,9-230129,A, and the thing further indicated by 
JP,9-230127,A, i.e., the method of carrying out ** ink processing of the bank front face with a 
fluorine system compound, and parent ink processing is raised by the technology 
(JP,9-203803,A) of processing the field surrounded on a bank with the surfactant which has a 
hydrophilic radical, the method (JP,9-230127,A) of processing by etching, or energy irradiation 
(JP,9-230129,A). 

[0016] however — especially — fluorine system compound material — using — a member — 
when making a front face into ** ink nature, or when forming a member using fluorine system 
compound material, adhesion with the ground layer or the ground substrate which forms the 
aforementioned fluorine system material and a member becomes bad, and when application is 
considered to the technology which forms a bank on a substrate, there is a problem Moreover, 
there is a possibility that a residue may arise to a bank field and the parent ink nature on the 
front face of a bank may be spoiled, after patterning by photo lithography though a member, 
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especially the bank itself are able to be formed with the fluorine system compound material of 
** ink nature etc. 

[0017] moreover — the above-mentioned well-known technology — a batch — a member — 
only in order to make the upper part into non-compatibility, the application of the material which 
shows non-compatibility, dryness, removal, etc. could not but be needed, and the number of 
processes could not but increase Moreover, in performing UV irradiation, there is an inclination 
which serves as compatibility with much material. Even if material was non-compatibility 
material, it came to produce compatibility a little by UV irradiation, and there was an inclination 
for non-compatibility processing of **** to become useless. Although the purport which 
controls the grade of compatibility by irradiating ultraviolet rays from both sides of the front 
reverse side was especially specified to JP,9-230129,A, about how the contact angle to control 
of the compatibility of non-compatibility and compatibility, for example, thin-film-material liquid, 
is set up, respectively, it was unknown. 

[0018] moreover, a batch — case the liquid repellance of a member is strong — a batch — 
since the liquid of a thin film material is crawled by the side attachment wall of a member, the 
thickness after membrane formation becomes it is thick and thin in the center section of the 
field surrounded by the batch member at a periphery Now, the irregular color in a pixel arises in 
a display device. It leads to the fall of reliability that it is especially easy to produce 
short-circuit in an EL element. 

[0019] a batch — the case where performed **** processing on the surface of the member, 
and compatibility (lyophilic) is given to the side although there is nothing with a bird clapper 
thinly around the field where the thin film material was offered and the thickness after 
membrane formation was surrounded by the batch member — the great portion of liquid of a 
thin film material — a batch — since it is pulled by the side of a member, thickness not only 
becomes larger in the skirt portion of a thin film, i.e., the portion which touches a substrate, but 
a bird clapper does not have control of thickness as it is difficult 

[0020] As the reforming method of the surface energy (wettability) of an organic substance, 
performing plasma treatment is known well. As such a surface-treatment method, there are 
some which are indicated by JP,63-308920,A, for example. The surface-treatment method 
indicated by this official report controls the surface energy of the aforementioned organic 
substance by processing an organic substance front face using the mixed-gas plasma containing 
fluorine system gas and oxygen gas, and changing the mixing ratio of the aforementioned mixed 
gas. 

[0021] Moreover, in order to hydrophilicity-ize inorganic substance front faces, such as glass 
and ITO (Indium Tin Oxide), it is the technique by which how to carry out UV irradiation and 
oxygen plasma treatment was also learned well. 

[0022] However, when preparing the pattern of the layer which consists of the organic 
substance or an inorganic substance on the same substrate, the technology which controls the 
wettability of each material by plasma treatment or UV irradiation simple and strictly in this 
substrate is not reported, the member formed with an organic substance front face or the 
organic substance of mixed-gas plasma treatment — by the method of giving ** ink nature to a 
front face, when surface ** ink nature is transient, it passes like a heat process or time passes 
[ **** / that ** ink nature cannot be given efficiently ], there is a problem that ** ink nature 
deteriorates 

[0023] Moreover, it is difficult for there to be a possibility of spoiling the ** ink nature on the 
front face of a bank, and to attain simultaneously the ** ink nature on the front face of a bank, 
and the parent ink nature on the front face of a bank by energy irradiation, when performing 
parent ink processing. 

[0024] Thus, in the method of supplying a different thin film material, filling up with 
thin-film-material liquid the field surrounded by the method of forming the thin film of a 
predetermined pattern, especially the batch member (bank) formed on the substrate, and 
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forming a thin film, it is important to control appropriately the wettability (** ink nature and 
parent ink nature) of a bank and a crevice. If there is no ** ink nature in a bank, when being 
filled up with thin-film-material liquid which is different in the crevice which it not only produces 
an ink residue, but adjoins across a bank on a bank, thin-film-material liquid which overcomes 
this bank and is different will be mix d mutually. If such a case arises, the thin film which has a 
desired property cannot be formed. 

[0025] Although a color organic EL element, the light filter used for a liquid crystal display are 
mentioned as an example which forms a thin film using thin-film-material liquid which is different 
on the other hand in the crevice which adjoins across a bank, when manufacturing these, the 
field, i.e., ITO and glass-substrate front face, top which a bank is ** ink nature and are 
surrounded on a bank must be parent ink nature. If there is no parent ink nature in a crevice, 
the wetting breadth within a pixel will cause a color omission and thickness nonuniformity bad. 
[0026] Furthermore, by the above-mentioned method, in addition to ** ink processing, parent 
ink down stream processing of a pixel field, i.e., a crevice, is needed, and it has the difficulty that 
the things and the process that control of the ink to supply is difficult will increase, further. 
[0027] this invention is finished under such a situation. When carrying out patterning membrane 
formation of the thin film from which a property differs on the same substrate, a 
thin-film-material liquid prevents the situation of flowing out across a bank, and this invention 
can form certainly the thin film layer of the stable property without the irregular color of 
flatness and uniform thickness etc. with the sufficient yield highly precise comparatively easily, 
and sets it as the main purposes to make high definition detailed patterning possible. 
[0028] In case the 1st purpose of this invention forms thin films, such as an organic 
semiconductor material and a coloring resin, with regurgitation methods, such as an ink-jet 
method and a bubble jet (registered trademark) method, it is to offer thin films to which mixture 
in every thin film field did not take place, but patterning of the dispersion in thickness was 
carried out with high precision remarkably few, such as an organic EL element and a light filter. 
Moreover, this purpose is accompanied and this invention also makes it the purpose to offer the 
substrate for thin film patterning with which manufacturing this thin film is presented, the display 
equipped with this thin film, and the thin film formation method for obtaining this thin film 
further. 

[0029] Furthermore, in case the 2nd purpose of this invention forms electric conduction thin 
films, such as wiring of a semiconductor device, an electron device, etc., by the spin coat 
method or the dipping method, it is to offer the substrate thin film which makes still more 
detailed patterning possible, the thin film formation method, the thin film formed by this method, 
the display equipped with this thin film, and electronic equipment equipped with this display, 
respectively. 

[0030] The 3rd purpose of this invention is offering a display device and display equipped with 
the surface-treatment method of the substrate the bank's aiming at wettability simple and 
suitable control having been formed, the method of forming a thin film using this 
surface-treatment method, and this thin film, and these manufacture methods. 
[0031] The bank itself is offering the thin film formation method which can control the 
compatibility of a bank and a bank forming face certainly in the 4th purpose of this invention 
managing plasma treatment on fixed conditions, without passing through many processes for 
compatibility control, maintaining high adhesion with a bank forming face. It is this preventing 
thin-film-material liquid flowing out across a bank, raising the yield, and decreasing a 
manufacturing cost. 

[0032] The 5th purpose of this invention is offering the display which can prevent 
thin-film-material liquid flowing out across a bank, and has the thin film layer of uniform 
thickness by setting up the compatibility of a bank and a bank forming face certainly by 
managing plasma tr atment on fixed conditions. It is being able to perform by this image display 
which produces unevenness neither in a luminosity nor a color, and raising reliability. 
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original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In the thin film formation using the regurgitation method as 
stated above in order that this invention persons may attain the 1st purpose of the above, as a 
result of repeating research wholeheartedly the above-mentioned batch to liquid material — a 
member — it not only adjusts the lyophilic of the field surrounded by surface liquid repellance 
and the batch member, but with the size of the drop of the liquid material breathed out further a 
batch — by optimizing a relation with the area of the field surrounded by the member and this 
batch member, it finds out that the 1st purpose of the above-mentioned this invention can be 
attained 

[0034] Moreover, in addition to wettability control of the field surrounded by the aforementioned 
diaphragm and diaphragm to liquid material, in the thin film formation using the spin coat method 
or the dipping method, it finds out that the 2nd purpose of the above-mentioned this invention 
can be attained by adjusting the surface tension of this liquid material to a specific value, this 
invention is completed based on this knowledge. 

[0035] In order to attain the 1 st purpose of the above, this invention Namely, the bank of height 
predetermined to a substrate top, And it is the display device formed in the thin film patterning 
substrate which forms the pattern of a thin film layer in the coated field divided by this bank by 
the ink-jet method, or this patterning substrate. When setting to d (micrometer) the diameter of 
a drop of the liquid material which sets width of face of the above-mentioned bank to a 
(micrometer), sets the height to c (micrometer), and sets width of face of a coated field to b 
(micrometer), and forms a thin film layer, the above-mentioned bank is characterized by having 
the following property. 

[0036] (1) It is formed on a substrate and a bank becomes so that d / 2< b<5d may be satisfied. 
By fulfilling this property range, liquid material does not run aground on a bank, but the color 
mixture in a pixel is prevented. Furthermore, at least one of the following properties is added to 
this property. 

[0037] (2) a>d/4 : If b becomes a>d/4 when small, although liquid material may run aground on a 
bank, mixture of the thin film material in a coated field will be prevented. 
[0038] (3) c>t0 [tO (micrometer) is thickness [ of a thin film layer ]]. 
(4) c>d/(2b) 

In addition, although the above-mentioned parameters a and c become fixed in the case of a 
stripe or a square coated field, when a pixel is a circle, Parameter a is a curtate distance 
between pixels, and Parameter c becomes a diameter. 

[0039] The bank of predetermined height where this invention for attaining the 2nd purpose of 
the above was formed on the substrate. In the thin film which is constituted and becomes so 
that it may have the coated field divided by this bank and the thin film layer formed in this field 
by the dipping method or the spin coat method Using the substrate by which predetermined 
surface treatment (wettability control) was made, surface tension forms the aforementioned thin 
film layer using the liquid material of 30 or less dyne/cm, and it is characterized by the bird 
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clapper. 

[0040] By making surface tension of liquid material into this range, formation of a patterning thin 
film is attained by the spin coat method or the dipping method by width of face of several 
microns or less. 

[0041] In this invention, the thin film formation method for obtaining these thin films, the display 
equipped with this thin film as a display device, and electronic equipment equipped with this 
display are proposed further. 

[0042] As what attains the purpose of the 3rd henceforth of the above, the invention concept 
common to invention which this invention person could make and which is mentioned later It is 
the surface-treatment method for filling up with thin film formation material the field surrounded 
in the substrate on the bank. A series of surface-treatment processings are uniformly 
performed on all the substrate front faces in which the bank was formed. The non-compatibility 
over the thin film formation material of a bank partial front face by this processing of a series of 
It is the display using display devices, such as an EL element using the surface-treatment 
technology of having the process raised to it of the front face of the portion between banks, the 
thin film coating technology using this surface-treatment technology, the thin film patterning 
substrate using this, or this, or this element. 

[0043] As opposed to it giving the mask after OK and bank formation for the bank pattern by 
which surface treatment was carried out by carrying out patterning, and performing surface 
treatment, after the conventional example as stated above gives a water-repellent finish all over 
the photoresist top before patterning According to this this invention, as a series of processings 
are performed almost uniformly for the whole surface and the process of the different species [ 
surface treatment ] in the middle of surface treatment, such as plasma treatment, does not 
involve, the target surface treatment on the front face of a substrate which has the bank 
formed beforehand can be performed at a stretch. Here, a series of surface-treatment 
processings are processings which apply the below-mentioned plasma treatment to the 
substrate in which the bank which becomes the bank forming face which consisted of inorganic 
material from an organic material was formed at a stretch suitably like the after-mentioned. 
[0044] Then, the bank formation process which forms a bank in the bank forming face which 
invention which attains the 3rd purpose of the above is the surface-treatment method for filling 
up with thin film formation material the field surrounded in the substrate on the bank, and 
consists of inorganic material by the organic material, When predetermined surface treatment is 
performed, a bank is characterized by having the surface treatment process which performs 
surface treatment to a bank and a bank forming face under fixed conditions to which the grade 
of non-compatibility over thin-film-material liquid becomes higher compared with a bank forming 
face. 

[0045] Furthermore, the bank formation process which forms a bank in the bank forming face 
which other gestalten of this invention are the thin film formation methods which fill up with 
thin-film-material liquid the field surrounded on the bank, and form a thin film layer in it, and 
consists of inorganic material by the organic material, The surface treatment process to which a 
bank performs surface treatment to a bank and a bank forming face under fixed conditions to 
which the grade of non-compatibility over thin-film-material liquid becomes higher compared 
with a bank forming face when predetermined surface treatment is performed. It is 
characterized by having the thin film stratification process which fills up with thin-film-material 
liquid the field surrounded on the bank where surface treatment was carried out, and forms a 
thin film layer in it. 

[0046] the batch which prepares in order to divide with a bank here as stated above (for 
example, the pixel of the display using the organic-semiconductor thin film), or is prepared in 
order to divide the pixel field of a light filter — the thing of a member is said Even if a bank 
forming face is a field which prepares this bank and are drive substrates, such as display, they 
may be transparent substrates, such as a light filter, etc. 
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[0047] As surface treatment, the gas which contained the fluorine or the fluorine compound in 
introductory gas, for example is used, and the reduced pressure plasma treatment and 
atmospheric pressure plasma treatment which carry out plasma irradiation under reduced 
pressure atmosphere and atmospheric pressure atmosphere are performed. It is mentioned that 
plasma treatment is performed in the gas containing a fluorine system compound and oxygen as 
fixed conditions. Under these conditions, on the surface of inorganic material, an unreacted 
machine is generated by plasma electric discharge, an unreacted machine oxidizes by oxygen 
and polar groups, such as a carbonyl group and a hydroxyl group, occur. A polar group shows 
compatibility to the fluid containing polar molecules, such as water, and shows non-compatibility 
to the fluid containing the nonpolar molecule. The phenomenon in which a fluorine system 
compound molecule enters an organic material-list side in parallel to the above reactions also in 
an organic material-list side is also produced. When the content of a fluorine system compound 
and the fluorine system compound to the total amount of oxygen is set up to 60% or more when 
there are more especially fluorine system compounds than oxygen for example, since the 
mixing-ized phenomenon of a fluorine system compound prospers rather than the oxidation 
reaction by oxygen, by gas atmosphere-ization with the excessive amount of a fluorine system 
compound, a front face is un-polarized by the mixing-ized phenomenon rather than the 
influence by oxidation reaction. Therefore, when a fluorine system compound carries out plasma 
treatment of the organic material on excessive conditions, non-compatibility is shown to the 
fluid containing the polar molecule, and compatibility comes to be shown to the fluid containing 
the nonpolar molecule. 

[0048] As gas containing the fluorine or the fluorine compound, the halogen gas of CF4, SF6, 
and CHF3 grade is used, for example. If surface treatment is performed under these conditions, 
the compatibility of the front face will be adjusted so that the contact angles to a fluid may 
differ greatly between an organic material and inorganic material. The conditions of surface 
treatment are set up so that the contact angle to the bank forming face of thin-film-material 
liquid may become 20 or less degrees with the above-mentioned surface treatment. Moreover, 
the conditions of surface treatment are set up so that the contact angle to the bank forming 
fac of thin-film-material liquid may become 50 degrees or more. When a bank is formed by the 
bilayer, by surface treatment, the compatibility over the thin-film-material liquid of a bank lower 
layer is less than [ it of a pixel electrode ], and is set up more than it of the bank upper layer. 
For example, the conditions of surface treatment are set up so that a contact angle may 
become [ the front face of the bank upper layer ] 50 or less degrees to thin-film-material liquid. 
The conditions of surface treatment are set up so that the front face of a bank lower layer may 
become the range whose contact angle is 20 degrees or 40 degrees to thin-film-material liquid. 
[0049] It is decided whether to be compatibility here or be non-compatibility by with what 
property the thin-film-material liquid with which it is filled up is equipped. For example, if it is 
thin-film-material liquid with a hydrophilic property, the front face which has a polar group 
shows compatibility, and the front face which has a nonpolar group shows non-compatibility. 
Conversely, if it is thin-film-material liquid with lipophilic property, the front face which has a 
polar group shows non-compatibility, and the front face which has a nonpolar group shows 
compatibility, for manufacture, it will boil variously as what a thin film material is used, it will 
change, and will apply 

[0050] Preferably, a bank formation process forms a bank by the upper layer and the lower layer 
bilayer. This bank formation process is equipped with the lower layer film formation process 
which forms a lower layer film in a bank forming face, the upper formation process which forms 
the upper layer according to the formation field of a bank on a lower layer film, and the removal 
process which **********s and removes the lower layer film of the field in which the upper 
layer concerned is not prepared by using the upper layer as a mask as an example. 
[0051] Moreover, as another example, by setting the lower layer film concerned by the lower 
layer film formation process which forms a lower layer film in a bank forming face to the 
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formation field of a bank lower layer, a bank formation process sets the upper film concerned by 
exposure, the process to develop, and the upper film formation process which covers a lower 
layer and forms the upper film to the formation field of the bank upper layer, and is equipped 
with exposure and the process to d velop. 

[0052] A pixel electrode is prepared in the field surrounded as an example of application on a 
bank, and the case where it is an organic semiconductor material for thin-film-material liquid 
forming a thin film light emitting device is mentioned. This is organic-semiconductor display. At 
this time, for example, a pixel electrode, it is an ITO electrode layer. As for a bank, specifically, 
it is desirable that they are insulating organic materials, such as a polyimide. Moreover, in 
preparing a bank lower layer, it uses a silicon oxide, a silicon nitride, or an amorphous silicon. 
[0053] this invention which furthermore attains the 4th purpose of the above is the 
surface-treatment method for filling up with thin-film-material liquid the field surrounded on the 
bank formed on the substrate, and offers the surface-treatment method which equipped the 
substrate in which the bank was formed with the first process which performs oxygen plasma 
treatment, and the second process which performs fluorine system gas plasma treatment after 
this: 

[0054] According to this method, the front face of inorganic substance substrates, such as 
glass and ITO, can be first made into a lyophilic (compatibility) to the aforementioned 
thin-film-material liquid by oxygen gas plasma treatment. 

[0055] The oxygen plasma treatment performed at the first process of the above is effective in 
order to perform efficiently ****** by the fluorine system gas plasma treatment it not only 
carries out ashing of the residue at the time of forming a bank with the organic substance on a 
substrate, but continuously performed by activating an organic substance front face. 
[0056] By performing fluorine system gas plasma treatment at the second process of the above, 
the fluoridation (Teflon-izing) of the organic substance front face is carried out, and it can give 
semipermanent liquid repellance to the organic substance. The lyophilic on a substrate is not 
spoiled by this fluorine system gas plasma treatment, and a lyophilic and a liquid repellance front 
face can be alternatively formed on the same substrate by the simple method. 
[0057] Moreover, let plasma treatment of either the first process of the above, and the second 
process at least be the atmospheric pressure plasma processed under atmospheric pressure. 
Or let plasma treatment of either the first process of the above, and the second process at 
least be the reduced pressure plasma processed under reduced pressure. 
[0058] Moreover, if the grade of contamination on a substrate is low, only fluorine plasma 
treatment is. With reduced pressure plasma, especially a substrate front face is washed and can 
Teflon-ize the organic substance which forms a bank. 

[0059] The aforementioned substrate can consist of inorganic substances. The parent 
liquefaction of the substrate front face which consists of this inorganic substance can also be 
carried out. 

[0060] On the bank formed on the aforementioned substrate, the upper surface of this bank can 
be formed with the organic substance at least. Or on the bank formed on the aforementioned 
substrate, the upper surface and the side of this bank can also be formed with the organic 
substance. On the bank formed on the aforementioned substrate, the bank concerned can also 
be formed by two-layer [ of a lower layer inorganic substance and the upper organic substance 
] further again. Moreover, the bank concerned is formed by two-layer [ of a lower layer 
inorganic substance and the upper organic substance ], and even if there are few inorganic 
substances concerned, it can avoid wearing the side with this organic substance on the bank 
formed on the aforementioned substrate. 

[0061] Moreover, the organic substance front face which forms the aforementioned bank can be 
made into ****** (non-compatibility). And the organic substance front face which forms the 
aforementioned bank can also be Teflon-ized again. The parent liquefaction of the substrate 
front face which ****** the organic substance front face which forms the aforementioned bank 
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further again, and consists of the aforementioned inorganic substance can also be carried out. 
[0062] Since it is not necessary to use a liquid repellance material for the organic material 
which forms a bank from the first the width of face of material selection spreads. 
[0063] Moreover, surface energy (a lyophilic, liquid repellance) is easily controllable by 
conditions, such as the processing time, a kind of gas, a quantity of gas flow, plasma intensity, a 
plasma electrode, and substrate distance. 

[0064] A contact angle [ as opposed to the aforementioned bank front face for the contact 
angle to the aforementioned substrate front face of the aforementioned thin-film-material liquid 
] can be made 30 or less degrees at 50 degrees or more. 

[0065] If the contact angle to the substrate front face of the aforementioned thin-film-material 
liquid exceeds 30 degrees, on the substrate surrounded on the bank, thin-film-material liquid will 
be uniformly [ there are no whole surface ****** or ] damp, and will not spread, but will 
produce thickness nonuniformity. On the other hand, thin-film-material liquid will adhere also to 
the bank upper part with a low from 50 degrees, or the contact angle to the aforementioned 
bank front face of the aforementioned thin-film-material liquid will flow out in the substrate 
which is pulled at a bank side and ac|joins across a bank. That is, patterning to the place of a 
request of the aforementioned thin-film-material liquid will become impossible. 
[0066] Moreover, by forming a bank from two-layer, using inorganic material for a lower layer, 
and controlling to become 20 - 50 degrees with a contact angle, or the film does not stick at 
the bank skirt, the problem which becomes thin is solvable. 

[0067] Therefore, it becomes possible to carry out patterning of the thin-film-material liquid to 
the field surrounded by the above-mentioned surface-treatment method on the bank with high 
precision by the paint film methods, such as the ink-jet method or a spin coat. If the thin film 
forming method by the substrate and the ink-jet method for having performed the 
above-mentioned surface treatment is used, it will become possible to manufacture a full color 
organic EL element in a simple and light-filter row high definition at a low cost. 
[0068] Furthermore, this invention which attains the 5th purpose fills up with thin-film-material 
liquid the field surrounded on the bank formed on the substrate, is the method of forming a thin 
film, and offers the thin film formation method equipped with the process which fills up 
immediately with the aforementioned thin-film-material liquid the field surrounded on the bank 
of a substrate where the surface treatment mentioned above was given with an ink-jet method 
after the surface treatment concerned. 

[0069] Moreover, ** which attains the 5th purpose, and this invention fill up with 
thin-film-material liquid the field surrounded on the bank formed on the substrate, are the 
method of forming a thin film, and offer the thin film formation method equipped with the 
process which fills up immediately with the aforementioned thin-film-material liquid the field 
surrounded on the bank of a substrate where the surface treatment mentioned above was given 
by the spin coat method or the dipping method after the surface treatment concerned. 
[0070] In order to attain the 5th purpose, this invention offers the display equipped with the thin 
film formed by the thin film formation method mentioned above further again. A bird clapper can 
do this display from a light filter and an organic EL element. 

[0071] Moreover, this invention offers the manufacture method of the display which forms a thin 
film by the thin film formation method mentioned above in order to attain the 5th purpose. 
[0072] 

[Embodiments of the Invention] Below, the 1st which carried out invention of a claim according 
to claim 1 to 29 - the 3rd example, and its modification are explained. 
[0073] (1): The 1st example (mode using the ink-jet method) 

In the display which has the thin film layer by which the display of this invention is formed in the 
substrate front face divided by the predetermined bank and this predetermined bank of height 
on the substrate by the ink-jet method When setting to d (micrometer) the diameter of a drop 
of the liquid material which sets width of face of the above-mentioned bank to a (micrometer), 
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sets the height to c (micrometer), and sets to b (micrometer) width of face of the coated field 
divided into the above-mentioned bank, and forms a thin film layer, The above-mentioned bank 
is a>d/4, d / 2< b<5d, and c>tO. [tO (micrometer) is formed on a substrate so that thickness [ of 
a thin film layer ]] and each formula of c>(1/2) x (d/b) may be satisfied. 

[0074] Drawing 1 is a ** type view for explaining the relation of the bank and drop which were 
prepared in the substrate at the time of forming the display of this invention by the ink-jet 
method. 

[0075] (a) Say the batch member prepared in order that the bank (called heights or a diaphragm) 
prepared on the substrate used for the display of the composition this invention of a bank may 
divide the pixel of the display using for example, the full color organic EL element, or the pixel 
field of a light filter. If width of face of the above-mentioned bank is set to a (micrometer) as 
shown in drawing 1 , the value is required when performing a uniform application, without it being 
full of the pixel field to which liquid material adjoins to the diameter d of a drop of the 
regurgitation liquid in the ink-jet method (micrometer) that it is a>d/4, i.e., a larger value than 
the quadrant of the diameter of a drop. 

[0076] Although the height is prepared as c (micrometer) on a substrate, a bank The value is 
the thickness tO of the thin film layer which it is going to form, (micrometer) When width of face 
of the below-mentioned large coated field is set to b (micrometer) It is desirable to prepare so 
that it may become c>(1/2) x (d/b), i.e., a larger value than 1/2 of the ratio of the diameter of a 
drop and the width of face of a coated field, when attaining the purpose of this invention. When 
it takes into consideration that as thin the one of surface element as possible is desirable, c is 2 
microns or less. 

[0077] In this invention, when liquid material overflows on the occasion of the application in the 
ink-jet method to the pixel field which adjoins when applying simultaneously the coloring matter 
or organic-semiconductor luminescent material of three colors of red, green, and blue, in order 
to avoid that color mixture arises, it is desirable to prepare predetermined ****** in a bank 
front face. A thing as the thing on the front face of up of a bank for which ****** is preferably 
prepared in a part for a center section in the shape of a slot is desirable and shows to drawing 2 
as the configuration is illustrated. That is, although drawing 2 A - 2C is the cross section of the 
bank which has the above-mentioned ******, the cross section of drawing 2 A is the thing of a 
V character configuration, drawing 2 B is a concave-like thing, and drawing 2 C is the thing of U 
configuration or a semi-sphere configuration. 

[0078] Though liquid material overflows from the target pixel in case it applies by the ink-jet 
method by preparing such ******, it is regarded by ******, and though a drop runs aground on 
a bank, it is similarly regarded by ******. Consequently, the color mixture of a display device is 
avoidable. 

[0079] It is a member which functions as a batch member, ****** (Teflon-izing) by plasma 
treatment is possible for a bank, and its insulating organic materials, such as a polyimide which 
adhesion with a ground substrate is good and patterning by the photolithography tends to carry 
out, are desirable so that the material which shows liquid repellance to liquid material may be 
sufficient and it may mention later. A batch member may make a cover function make it serve a 
double purpose in a light filter. In order to form as a covered member, the material for black 
matrices uses metals and oxides, such as chromium. 

[0080] Formation of a bank can be performed by arbitrary methods, such as the lithography 
method and print processes. For example, when using the lithography method, according to the 
height of a bank, an organic material is applied by predetermined methods, such as a spin coat, a 
spray coat, a roll coat, a die coat, and a DIP coat, and a resist layer is applied on it. And it 
leaves the resist doubled with the bank configuration by giving a mask according to a bank 
configuration, and exposing and developing a resist. It **********s at the end and the bank 
material of portions other than a mask is removed. Moreover, you may form a bank (heights) 
above two-layer [ by which the lower layer was constituted from an inorganic substance and 
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the upper layer was constituted from the organic substance ]. 

[0081] (b) The composition bank of a substrate is formed on a substrate. Although you may be 
the transparent substrate used for a light filter even if it is the drive substrate in which the TFT 
(TFT.Thin Film Transistor) used for display was formed as a substrate, it is desirable that the 
front face is formed by the member with high adhesion with a bank. It is desirable to consist of 
inorganic material especially at the point of acquiring suitable compatibility in the 
below-mentioned surface treatment. ITO(s) which are transparent electrodes as such a thing if 
it is display are glass, a quartz, etc. if it is a light filter, and it is ************. 
[0082] (c) The display of the composition this invention of a coated field and a thin film layer 
has the substrate front face divided by the above-mentioned bank, i.e., the thin film layer which 
used liquid material for the coated field by the ink-jet method, and was formed in it. It is as [ 
substrate / which forms the above-mentioned coated field ] above-mentioned. In this invention, 
when setting to d (micrometer) the diameter of an ink-jet drop of the liquid material which forms 
a thin film layer, it is required to make width of face b of a coated field (micrometer) into the 
value of the range of d / 2< b<5d. When the values of b are below d/2 (micrometer), a drop is 
full of a coated field, and the problem of a drop running aground on a bank, even if it flows into 
the pixel field which adjoins through a bank or liquid repellance is in a bank arises. Moreover, 
when the value of b is more than 5d (micrometer), although it spreads to a coated field, in order 
for thickness to become thin and to obtain desired thickness, the overprint of multiple times is 
needed and uneconomical [ a drop ]. Moreover, depending on the case, it may get wet uniformly 
and may not spread. 

[0083] In this invention, if the above-mentioned coated field has the above-mentioned size 
Although there is especially no limit about the configuration and any configurations, such as a 
square (a rectangle, a square, and a rhombus are included), polygons (five square shapes, six 
square shapes, etc.), and a configuration similar to annular configurations, such as being circular 
(a perfect circle form and an ellipse form being included), a cross, and these other, are possible 
In the application method by the ink-jet method, that to which it made this edge section the 
curved surface from the desirable thing that it is the configuration in which a drop tends to get 
wet in the thing of a configuration which has the edge section (for example, the corner and the 
vertex section in a square) especially is desirable. It can be made easy to wet the 
above-mentioned edge portion wet, when liquid material is filled up into a coated field with doing 
in this way. 

[0084] Although liquid material is applied to the above-mentioned coated field and a thin film 
layer is prepared, as the example of application, there is organic EL display, in here, a thin film 
layer is a pixel electrode, and liquid material is an organic semiconductor material for forming a 
thin film light emitting device. In this case, for example, the above-mentioned pixel electrode, it 
is an ITO electrode layer. 

[0085] (d) In a surface treatment this invention, it is desirable that a bank front face performs 
surface treatment to the substrate material of a bank and a coated field so that the grade of 
non-compatibility over liquid material may become higher compared with a coated field. It is 
desirable to make the contact angle to the bank front face of liquid material into 50 degrees or 
more with such surface treatment, and to make the contact angle to the substrate material of a 
coated field into 20 or less degrees. Only a predetermined coated field is filled up without liquid 
material's overcoming a bank and overflowing, even if it breathes out a lot of liquid material by 
doing in this way compared with thin film layer thickness. 

[0086] As the above-mentioned surface treatment, the gas which contains a fluorine or a 
fluorine compound in introductory gas, for example is used, and the reduced pressure plasma 
treatment and atmospheric pressure plasma treatment which carry out plasma irradiation under 
the reduced pressure atmosphere containing a fluorine compound and oxygen or atmospheric 
pressure atmosphere are mentioned. As gas containing a fluorine or a fluorine compound, CF4, 
SF6, and CHF3 grade are mentioned. 
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[0087] (e) In a thin film formation this invention, apply liquid material to the coated field divided 
on the above-mentioned bank by the ink-jet method, and form a thin film layer in it. By using 
the ink-jet method, restoration becomes possible with small equipment which can fill up liquid 
material into arbitrary coated fields with arbitrary amounts, and is used for a home printer. In 
this invention, by optimizing the configuration of the coated field divided into a bank and this 
bank, and a size to the path d of the drop breathed out (micrometer), color mixture with the 
next pixel does not happen, but a thin film layer without dispersion in the thickness for every 
pixel is obtained. 

[0088] Discharge quantity in the ink-jet method is taken as an amount which becomes desired 
thickness, when volume decreases by heat-treatment after an application. You may carry out 
superposition processing after dryness so that it may become desired thickness by the case. 
Viscosity is usually Number cP making it breathe out from an ink-jet formula recording head. 
[0089] A predetermined coated field will be filled up in this invention, without liquid material's 
overcoming a bank and overflowing, even if it breathes out a lot of liquid material by specifying 
the size of a bank, and the width of face of a coated field to the size of the breathed-out drop 
compared with thin film layer thickness. After being filled up with liquid material, in the case of 
the material containing a solvent, by performing heat-treatment and/or reduced pressure 
processing, and removing a solvent component, the volume of liquid material decreases and a 
thin film layer is formed in a coated field. At this time, since surface treatment of the front face, 
i.e., substrate front face, of a coated field is carried out so that a lyophilic may be shown as 
mentioned above, a thin film layer sticks it suitably. As a liquid material which can be used, as 
for the case of display, an organic semiconductor material can use the charge of a coloring 
matter etc. again, as for the case of a light filter. An organic luminescent material which has 
luminescence chosen from red, green, and blue as an organic semiconductor material, for 
example is used. 

[0090] In addition, although all of the method of carrying out the regurgitation by gassing by 
heat can be used as an ink-jet method even if it is a piezo jet method, a piezo jet method is 
desirable at a point without transformation of the fluid by heating. 
[0091] (2): The 2nd example (mode using the dipping method or the spin coat method) 
In the display with which this invention persons have the thin film layer which is divided by the 
predetermined bank and this predetermined bank of height, prepares a coated field, performs 
desired surface treatment, and is formed by the dipping method or the spin coat method on a 
substrate Also by the thin film formation method that the above-mentioned thin film layer is 
characterized by forming surface tension using the liquid material of 30 dyne/cm, it found out 
that the purpose of this invention was attained. Even if in addition to the surface energy of a 
bank and a substrate especially the above-mentioned display attains the above-mentioned 
purpose and compares it with the describing [ above ] ink-jet method by controlling the surface 
energy of liquid material, without adding limitation to the configuration or size of a bank or a 
coated field in any way unlike the case of the application which used the ink-jet method, it 
makes still more detailed patterning possible, by controlling in the range of the above-mentioned 
surface tension especially, it will be used effective in detailed patterning, such as metal wiring, 
and several micrometer piece patterning becomes possible Moreover, it is effective when using 
material with the hole-injection layer common to R, G, and B used for organic EL-element 
manufacture. 

[0092] About the substrate used here, a bank, and coated field material, the quality of the 
material is the same as that of the case of the application which used the describing [ above ] 
ink-jet method. Moreover, it is desirable to perform the surface treatment same to a bank front 
face and a coated field as the case of the ink-jet method. Therefore, as for the substrate which 
are a bank and a coated field, it is desirable respectively that it is what has the contact angle of 
50 degrees or more and 30 degrees or less to liquid material. Each of the dipping method and 
the spin coat method can be performed by the method usually performed in this industry. 
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[0093] (3): The 3rd example (concrete operation gestalt of display) 

The concrete composition of the display of this invention is explained below. 

[0094] (Composition) Drawing 3 is the block diagram showing typically the layout of the whole 

active matrix type display in this operation gestalt. Drawing 4 is the plan showing one of the 

pixels in drawing 3 . a cross section [ in / cutting plane A-A of drawing 4 / in respectively 

drawing 5 A - 5C ] t a cross section in cutting plane B-B, and a cross section in cutting plane 

C-C. 

[0095] The active matrix type display of this operation gestalt equips a part for the center 
section of the transparent substrate 10 with the display 1 1. The data side drive circuit 3 and 
the scan side drive circuit 4 are established in the periphery portion of the transparent 
substrate 10, from the data side drive circuit 3, the data line sig is wired by the display 1 1 and 
the scanning line gate is wired from the scan side drive circuit 4. The complementary type TFT 
is constituted from these drive circuits 3 and 4 by TFT of N type and TFT of P type which are 
not illustrated. This complementary type TFT constitutes the shift register circuit, the 
level-shifter circuit, the analog switch circuit, etc., and constitutes the data signal and scanning 
signal which are supplied from the outside possible [ power amplification ]. 

[0096] Two or more pixels 7 are arranged on the transparent substrate 1 0 like the active matrix 
substrate of liquid crystal active matrix type display at the display 1 1. Two or more scanning 
lines gate and two or more data lines sig cross, the drive circuits 3 and 4 or ** is wired, and the 
data line sig and the scanning line gate of a lot are allotted to each pixel 7. The common feeder 
com other than the data line sig which crosses in the shape of a matrix, and the scanning line 
gate is wired through near which is each pixel. 

[0097] Each pixel 7 is a bank (bank). It is formed in the circular crevice with a diameter of 50 
micrometers surrounded in the layer. The width of face a is 10 micrometers, height is 2 
micrometers, and the material of the bank layer which divides a pixel is as above-mentioned. 
Moreover, as a liquid material (what diluted the PPV precursor solution with DMF, the glycerol, 
and the diethylene glycol, and ink-ized it), organic semiconductor-material solutions, such as 
the poly (parlor phenylenevinylene) (PPV) precursor solution, are used. The 
organic-semiconductor film 43 is formed by breathing out and heating this liquid material to the 
coated field surrounded by the ink-jet method on the bank. Moreover, you may be the laminated 
structure which formed conductive material, such as polyethylene dioxythiophene, from the 
ink-jet method or the spin coat method as a hole-injection transporting bed. 
[0098] Each pixel 7 is equipped with the flow control circuit 50 and the thin film light emitting 
device 40. The flow control circuit 50 is equipped with 1st TFT20, retention volume cap, and 2nd 
TFT30. As for 1 st TFT20, the scanning signal is supplied to the gate electrode through the 
scanning line gate. Retention volume cap is constituted possible [ maintenance of the picture 
signal supplied from the data line sig through 1st TFT20 ]. The picture signal by which 2nd 
TFT30 was held with retention volume cap is supplied to the gate electrode. The series 
connection of the 2nd TFT30 and thin film light emitting device 40 is carried out between 
Counterelectrode op and the common feeder com. 

[0099] 1 st TFT20 and 2nd TFT30 are formed with the island-like semiconductor film, as shown 
in drawing 4 and drawing 5 A - 5C. As for 1st TFT20, the gate electrode 21 is constituted as a 
part of scanning line gate. The data line sig is electrically connected to one side of the source 
drain field through the contact hole of an insulator layer 51 between the 1st layer, and, as for 
1st TFT20, the drain electrode 22 is electrically connected to another side. As for the drain 
electrode 22, the gate electrode 31 of 2nd TFT30 is electrically connected through the contact 
hole of an insulator layer 51 between the 1st layer. The relay electrode 35 by which 
simultaneous formation of 2nd TFT30 was carried out with the data line sig through the contact 
hole of an insulator layer 51 at one side of the source drain field between the 1 st layer is 
connected electrically. The transparent electrode 41 of the thin film light emitting device 40 is 
electrically connected to the relay electrode 35 through the contact hole of an insulator layer 
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52 between the 2nd layer. ITO is used as a transparent electrode. 

[0100] As for 2nd TFT30, the common feeder com is electrically connected to another side of 
the source drain field through the contact hole of an insulator layer 51 between the 1st layer. 
To the installation portion 36 of the gate electrode 31 of 2nd TFT30, the installation portion 39 
of the common feeder com counters on both sides of an insulator layer 51 as a dielectric film 
between the 1 st layer, and constitutes retention volume cap. In addition, about retention volume 
cap, you may form between the scanning line gate besides the above-mentioned structure 
formed between the common feeders com, and the capacity line formed in parallel. Moreover, 
you may constitute retention volume cap using the drain field of 1st TFT20, and the gate 
electrode 31 of 2nd TFT30. 

[0101] The thin film light emitting device 40 surrounded in the bank layer is formed 
independently every pixel 7. The thin film light emitting device 40 carries out the laminating of 
the organic-semiconductor film 43 and the counterelectrode op to order as a luminescence thin 
film, and is formed in the upper layer side of the pixel electrode 41. As an 

organic-semiconductor film 43, the material which emits light by impression of electric field, for 
example, poly, (parlor phenylene) (PPV) is used. In addition, the organic-semiconductor film 43 is 
formed for every pixel, and also it may be formed in the stripe configuration over two or more 
pixels 7. Metal membranes, such as a conductive material which reflects light, for example, 
lithium content aluminum, and calcium, are used for Counterelectrode op. Counterelectrode op 
is formed in the field except the display 1 1 whole and the field in which the terminal 12 is 
formed at least. 

[0102] In addition, you may adopt the structure in which the both sides of the structure which 
prepared the hole-injection layer as mentioned above, and raised luminous efficiency 
(hole-injection efficiency) as the above-mentioned thin film light emitting device 40, the 
structure which prepared the electron-injection layer and raised luminous efficiency 
(electron-injection efficiency), a hole-injection layer, and an electron-injection layer were 
formed. 

[0103] (The manufacture method of display) Next, the manufacture method of the active matrix 
type display of the above-mentioned composition is explained. 

[0104] Semiconductor stratification process: After forming the ground protective coat to which 
it is thin from the silicon oxide which is about 2000-5000A by the plasma CVD method to the 
transparent substrate 10 first if needed by making TEOS (tetrapod ethoxy silane), oxygen gas, 
etc. into material gas, the semiconductor film on which it is thin by the plasma CVD method 
from the amorphous silicon film which is about 300-700A is formed in the front face of a ground 
protective coat. Next, to the semiconductor film which consists of an amorphous silicon film, 
crystallization processes, such as laser annealing or a fixed grown method, are performed, and a 
semiconductor film is crystallized on a polysilicon contest film. Next, the gate insulator layer 37 
to which patterning of the semiconductor film is carried out, and it considers as an island-like 
semiconductor film, and is thin by the plasma CVD method to the front face from the silicon 
oxide or nitride which is about 600-1 500A by making TEOS (tetrapod ethoxy silane), oxygen gas, 
etc. into material gas is formed. Next, after forming the electric conduction film which consists 
of metal membranes, such as aluminum, a tantalum, molybdenum, titanium, and a tungsten, by 
the spatter, patterning is carried out, and the installation portions 36 of the gate electrodes 21 
and 31 and the gate electrode 31 are formed. The scanning line gate is formed in this process. 
[0105] In this state, high-concentration phosphorus ion is driven in and a source drain field is 
formed in a self-adjustment target to the gate electrodes 21 and 31. In addition, the portion into 
which an impurity was not introduced serves as a channel field. Next, after forming an insulator 
layer 51 between the 1st layer, each contact hole is formed and the installation portions 39 of 
data-line sig, the drain electrode 22, the common feeder com, and the common feeder com and 
the relay electrode 35 are formed. Consequently, 1st TFT20, 2nd TFT30, and retention volume 
cap are formed. 
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[0106] Next, an insulator layer 52 is formed between the 2nd layer, and a contact hole is formed 
in the portion which is equivalent to this layer insulation film at the relay electrode 35. Next, 
after forming an ITO film in the whole front face of an insulator layer 52 between the 2nd layer, 
patterning is carried out, through a contact hole, it connects with the source drain field of 2nd 
TFT30 electrically, and the pixel electrode 42 is formed in it every pixel 7. 
[0107] Insulator layer formation process: Next, an insulator layer 62 is formed along with the 
scanning line gate and the data line sig. An insulator layer 62 consists of organic insulating 
materials, such as the aforementioned polyimide. An insulator layer 62 chooses the value which 
optimized liquid material as the width of face and thickness to the diameter of a drop at the 
time of applying by the ink-jet method as mentioned above. 

[0108] Surface treatment process: Plasma treatment is performed as mentioned above using 
the gas which subsequently contains a fluorine that an insulator layer 62 should be set for the 
front face of the pixel electrode 41 or more to 50 by non-compatibility, for example, a contact 
angle, to liquid material 20 or less to liquid material by compatibility (it is a hydrophilic property 
when liquid material contains moisture), for example, a contact angle. 
[0109] Organic-semiconductor (organic EL element) film formation process: Form each 
organic-semiconductor film 43 corresponding to R, G, and B in the coated field divided by the 
circle configuration by the bank after the above-mentioned surface treatment using the ink-jet 
method. That is, the regurgitation of the liquid material which is the material for constituting the 
organic-semiconductor film 43 from an ink-jet formula recording head to the coated field of the 
circle configuration surrounded by the bank layer is carried out. As an example, the thing which 
doped coloring matter, such as a rhodamine and BERIREN, or the thing which ink-ized the PPV 
precursor (MHE-PPV) was used for what ink-ized the above-mentioned PPV precursor as a red 
luminous layer material. What dissolved in aromatic system solvents, such as a xylene, and 
ink-ized the poly fluorene derivative as a material for a blue luminous layer was used. The 
diameter of a drop was 30micrometerphi. 

[01 10] Subsequently, in the case of a PPV precursor solution (what carried out DMF dilution 
and ink-ized the PPV precursor solution), remove a solvent under reduced pressure, it is made 
to conjugate it by 150-degree Centigrade heat-treatment, is fixed to a coated field, and forms 
the organic-semiconductor film 43. here, since the size and configuration of a bank layer and a 
coated field are set as the value optimized to 30 micrometers of diameters phi of a drop of the 
liquid material breathed out, the application field of the organic-semiconductor film 43 is 
certainly prescribed by the bank layer, and it does not see and come out of it to the adjoining 
pixel 7 And since a bank layer has non-compatibility to liquid material and a coated field has 
compatibility to liquid material, liquid material does not adhere to a bank side attachment wall. 
Consequently, the organic-semiconductor film 43 formed after heat treatment holds uniform 
thickness on every pixel electrode and a pixel electrode. 

[0111] In addition, what is necessary is just to repeat the restoration and dryness of liquid 
material by the ink-jet method for each class, in forming a multilayer-structure element, when 
carrying out the laminating of a luminous layer, a hole-injection layer, the electron-injection 
layer, etc. and forming them as an organic-semiconductor film. Or if it adjusts also in spin coat 
processing and DIP processing by making surface tension of liquid material into 30 or less 
dyn/cm when material with a hole-injection layer and an electron-injection layer common to R, 
G, and B can be used, it is possible to carry out pattern formation only to a pixel field. Although 
the polystyrene sulfonic acid was added into the hole-injection material (for example, the poly 
thiophene derivatives, such as polyethylene dioxythiophene) used for an organic EL element as 
an example, the water dispersion was diluted with the low alcoholic system of the surface 
tension of the low of surface tension, a Cellosolve system solvent, or a methanol, or other 
aqueous system solvents, and it prepared so that surface tension might become 30 or less 
dyne/cm. 

[01 12] This solution for spin coats showed the contact angle of 20 degrees or more on 60 
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degrees or more and the ITO front face to the bank which carried out surface treatment 
(plasma treatment). 

[01 13] If the organic-semiconductor film 43 is formed, Counterelectrode op will be formed all 
over the simultaneously of the transparent substrate 10 t and active-matrix type display will be 
completed. 

[01 14] According to the above manufacture methods, since each organic-semiconductor film 43 
corresponding to R, G, and B can be formed in a predetermined field using the ink-jet method, 
full color active-matrix type display can be manufactured for high productivity. And since an 
organic-semiconductor film can be formed by uniform thickness for every pixel, unevenness 
does not arise in a luminosity. Moreover, since the thickness of an organic-semiconductor film 
is uniform, the drive current of the thin film light emitting device 40 does not concentrate in 
part, and the fall of the reliability of the thin film light emitting device 40 can be prevented. 
[01 15] In addition, although TFT is formed also in the data side drive circuit 3 or the scan side 
drive circuit 4, such TFT uses all or a part of processes which forms TFT for a pixel 7, and is 
performed. So, TFT which constitutes a drive circuit will also be formed between the same 
layers as TFT of a pixel 7. Moreover, about 1st TFT20 and 2nd TFT30, although another side is 
[ P type and one side / any of P type ] satisfactory for N type and both sides at N type, even if 
both sides are which such combination, they can form TFT by the well-known method. 
[01 16] (Other modifications) In addition, without being limited to the above-mentioned 
embodiment this invention can be variously changed within the limits of this invention, and can 
be carried out. 

[01 17] For example, this invention is applicable to a light filter. Drawing 6 is the cross section of 
an example of the light filter applied to this invention, in this case, the batch which formed as a 
bank the transparent substrate 300 which turns into a substrate from glass or a quartz with 
black material, such as a resin, — the coloring resin 302 is used for a member 301 as a liquid 
material a batch — as a member 301, you may form a black matrix with the application of black 
pigment and a color, a chrome oxide, a chromium metal membrane, etc. the transparent 
substrate 300 top — a batch — the ink-jet method after forming a member 301 — a batch — 
the crevice coated field 303 surrounded by the member 301 is filled up with the coloring resin 
302 In addition, if it is the thing which filled up with arbitrary fluids the crevice surrounded by 
the member of an invoice, and was obtained, and its manufacture method, application of this 
invention is possible. 

[0118] The width of face a of a bank and the width of face b of a coated field were changed as 
shown in the 1 st table as an example, display as set height c of a bank to 2 micrometers and 
shown in drawing 6 was produced, and the diameter d of a drop applied to the coated field using 
the application liquid of 30 micrometerphi by the ink-jet method. The following error criteria 
estimate a result and it is shown in the 1st table. However, the other conditions were as follows. 

Bank material: Polyimide (the laminated-structure bank of a Si02+ polyimide is sufficient.) 
Substrate material : ITO bank surface contact angle: 60 degrees (plasma treatment) 
Coated field contact angle: 10 degrees (plasma treatment) 

Liquid material: Poly para-phenylene vinylene precursor solution (what melted the PPV 
precursor in the solution which makes DMF a principal component, carried out little addition of a 
glycerol and the diethylene glycol, and was ink-ized) 

Error-criterion O: The simultaneous regurgitation of R, G, and B which are completely settled in 

a crevice ( drawing 7 D) is possible for a drop, without a residue remaining on a bank. 

[0119] 

O : Although a drop is settled in a crevice, a residue remains in a bank a little ( drawing 7 C). 
**: A drop will run aground on a bank. ( Drawing 7 B) 

Material remains on an after [ dryness ] bank. The simultaneous regurgitation of R, G, and B is 
impossible. 
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[0120] x: It overflows to the crevice where liquid material adjoins ( drawing 7 A). 

Though the wetting to which wetting does not spread completely in a crevice ( drawing 7 E) 

spreads, since thickness is thin, several times of overprints are needed. 

[0121] 

[Table 1] 
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As mentioned above, as stated to the 1st - the 3rd example, and its modification in detail, in the 
ink-jet method, by fitness-izing the size of the bank to the diameter of a drop of liquid material, 
and a coated field, there is no color mixture between pixels and the very few display of 
dispersion in the thickness for every pixel is obtained. Moreover, simultaneous patterning of R, 
G, and B also becomes possible. 

[0122] Moreover, in the spin coat method or a dipping method, still more detailed patterning 

becomes possible by specifying the surface tension of liquid material. 

[0123] In addition, even if it is except display or display, this invention is effective in the 

substrate which has the wiring used for these also in formation of an electron device, for 

example, a TFT element, and is applied effective in an organic EL element, display, or a light 

filter. 

[0124] Then, the 4th which carried out invention of a claim according to claim 30 to 48 - the 
7th example, and its modification are explained. 

[0125] (4): The 4th example of the 4th example this invention is related with the thin film 
formation method at the time of forming a bank with single material. The manufacturing process 
cross section of this example is shown in drawing 8 A - 8D. this example is applied to all uses 
that fill up with a predetermined fluid the field which established the bank in the bank forming 
face in arbitrary configurations, and was divided on the bank. For example, when filling up a 
coloring resin into a pixel field with the case where an organic semiconductor material is filled 
up with the display device using the organic-semiconductor thin film into a pixel field, or a light 
filter, it can apply. 

[0126] Bank formation process ( drawing 8 A) : A bank formation process is a process which 
forms a bank in a bank forming face. Even if a bank forming face is the drive substrate in which 
the TFT (TFT:Thin Film Transistor) used for display was formed, it may be a transparent 
substrate used for a light filter, a batch — a member — if it is the purpose which fills up with a 
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fluid the field surrounded on a bank, and forms a thin film in it, there will be no limitation in the 
structure of a bank forming fac However, it is desirable that the front face is formed by the 
member with high adhesion with a bank. It is desirable in order that consisting of especially 
inorganic material may acquire suitable compatibility with next surface treatment. It consists of 
glass, a quartz, etc., if ITO which is a transparent electrode if it is display is a light filter. 
[0127] A bank may be a member which functions as a batch member, for example, it may be 
desirable to consist of insulating organic materials, such as a polyimide, and the material may 
have insulation, a property as a semiconductor, and conductive any. It is desirable in order that 
consisting of especially organic materials may acquire suitable non-compatibility with next 
surface treatment. A batch member may make a cover function make it serve a double purpose 
in a light filter. In order to form as a covered member, the material for black matrices uses 
metals and oxides, such as chromium. Formation of a bank can choose arbitrary methods, such 
as the lithography method and print processes. When using the lithography method, according to 
the height of a bank, an organic material is applied by predetermined methods, such as a spin 
coat, a spray code, a roll coat, a die coat, and a DIP coat, and a resist layer is applied on it. And 
it leaves the resist doubled with the bank configuration by giving a mask according to a bank 
configuration, and exposing and developing a resist. It **********s at the end and the bank 
material of portions other than a mask is removed. When using print processes, an organic 
material is directly applied to a bank configuration by arbitrary methods, such as intaglio 
printing, lithography, and letterpress. Even if the height of a bank 1 10 fills up with 
thin-film-material liquid the crevice 101 surrounded on a bank, it is formed in the crevice which 
adjoins with surface tension at the height which is the grade to which thin-film-material liquid 
does not overflow. For example, the oak and bank 1 10 which form the thin film layer 204 after 
heat-treatment by the thickness of 0.05 micrometers - 0.2 micrometers are formed in a height 
of 1 micrometer - about 2 micrometers. 

[0128] Surface treatment process ( drawing 8 B) : A surface treatment process is a process 
which performs plasma treatment under fixed conditions and adjusts the compatibility over the 
thin-film-material liquid of the bank forming face 100 and a bank 1 10. In the plasma treatment of 
this invention, the gas which contains a fluorine as introductory gas is used. Even if it is the 
reduced pressure plasma treatment under reduced pressure atmosphere, you may be the 
atmospheric pressure plasma treatment under atmospheric pressure atmosphere. It is desirable 
that the oxygen of a constant rate is contained in reactant gas. As a fluorine system compound, 
the halogen gas of CF4, SF6, and CHF3 grade is used. 

[0129] It can know whether a front face shows wetting, a cone, and whether it is hard to get 
wet or compatibility is shown and non-compatibility to arbitrary fluids, such as 
thin-film-material liquid, by measuring the contact angle to the fluid of a material-list side. When 
plasma treatment of an organic material and the inorganic material is carried out to drawing 9 , 
drawing which measured how a contact angle would change with the mixing ratio of a fluorine 
compound and oxygen is shown. This measurement performed plasma treatment as stated 
above to the front face of the substrate which formed a polyimide, ITO, or Si02 in the whole 
surface, and was performed by measuring the contact angle about the following ink. 
[0130] About the substrate in which the polyimide film was formed, PPV precursor ink (what 
made DMF the principal component for the precursor solution, carried out little addition of a 
glycerol and the diethylene glycol, diluted with the mixed solvent, and was ink-ized) was used. 
[0131] About the substrate in which ITO or Si02 was formed, a methanol, a glycerol, and ethoxy 
ethanol were added to the water dispersion of hole-injection material (what added the 
polystyrene sulfonic acid to polyethylene dioxythiophene), and what was ink-ized was used for 
it. 

[0132] A contact angle is a contact angle to a fluid with the hydrophilic property of ink etc. CF4 
is used as a fluorine system compound here, the polyimide is used as an organic material and 
Si02 and ITO (Indium-Tin-Oxide) are used as inorganic material. As shown in drawing 9 , under 
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atmosphere where oxygen is excessive, an organic material and inorganic material do not have a 
big difference in the grade of a contact angle. However, if a fluorine system compound makes it 
excessive, the contact angle of an organic material will become large (it becomes 
non-compatibility). On the other hand, change of the contact angle of inorganic material is small. 
If oxygen is contained in reactant gas, a polar group will generate inorganic material and an 
organic material by the oxidation by oxygen. However, in order for a fluorine compound molecule 
to enter into an organic material that a fluorine system compound is excessive, it is thought 
that the influence of a polar group decreases relatively. Therefore, while a fluorine system 
compound controls by excessive conditions compared with oxygen, by carrying out plasma 
treatment, an organic material and each inorganic material can be set as a desired contact angle 
(compatibility) according to drawing 9 . especially — best [ of drawing 9 ] — it is desirable to 
use a mixing ratio (CF4/CF4+02=75%), or to introduce CF4 and helium mixed gas in atmospheric 
pressure in order to make the difference of both contact angle into the maximum 
[0133] Reduced pressure plasma treatment or atmospheric pressure plasma treatment is 
performed so that a fluorine system compound may be made into introductory gas and oxygen 
may be mixed at a fixed rate from the above fact. For example, as shown in drawing 8 B, in 
capacity-coupling type plasma treatment, the above-mentioned gas is passed to a reaction 
chamber, the substrate which has the bank forming face 100 on an electrode is laid, and electric 
field are added from a power supply 200 between the electrodes 201 of another side, various a 
well-known method, for example, a direct current anodizing process, a RF method, an 
inductive-coupling form, a capacity-coupling form, microwave methods, methods of adding 
electric field and a magnetic field to **, etc. can be looked like [ how to add the energy to a 
reaction chamber ], and it can apply to it Surface treatment made into arbitrary contact angles 
according to drawing 9 with the mixing ratio of the fluorine system compound and oxygen by 
plasma treatment is performed. 

[0134] Surface treatment is carried out so that the degree of affinity to the thin-film-material 
liquid of the bank forming face 100 (base of a crevice 101) and a bank 110 may become the turn 
of a "bank forming face » bank front face" with the surface treatment concerned. 
[0135] Thin film formation process ( drawing 8 C, 8D): A thin film formation process is a process 
which fills up with thin-film-material liquid 203 the crevice 101 surrounded on the bank 1 10, and 
forms a thin film layer in it. After restoration of thin-film-material liquid 203 evaporates a 
solvent component by heat-treatment etc., and forms the thin film layer 204. It is desirable to 
be based on an ink-jet method as a method filled up with thin-film-material liquid. It is because 
according to the ink-jet method a fluid can be filled up into arbitrary positions with arbitrary 
amounts and it can fill up with small equipment which is used for a home printer. 
[0136] As shown in drawing 8 C, the regurgitation of the thin-film-material liquid 203 is carried 
out to the crevice 101 surrounded on the bank 1 10 from the ink-jet formula recording head 202. 
Discharge quantity is taken as an amount which becomes desired thickness, when volume 
decreases by heat-treatment. Viscosity is usually several pc or less making it breathe out from 
an ink-jet formula recording head. The upper surface and the side of a bank 110 show moderate 
non-compatibility to thin-film-material liquid 203 with surface treatment. For this reason, it fills 
up, so that it rises in the position of SI, without surface tension's acting and thin-film-material 
liquid 203 overcoming a bank 110, even if it breathes out a lot of thin-film-material liquid 203 
compared with the thickness of the thin film layer 204, as shown in drawing 8 D at the time of 
restoration. If filled up with thin-film-material liquid, heat-treatment etc. will be performed and a 
solvent component will be evaporated. When a solvent component evaporates, as shown in 
drawing 8 D, the volume of thin-film-material liquid 203 decreases, and the thin film layer 204 is 
formed in the bottom of a crevice 101. Since surface treatment of the bottom of the crevice 
101 which is the bank forming face 100 at this time is carried out so that compatibility may be 
shown, the thin film layer 204 sticks it suitably. Moreover, if conditions are chosen so that a 
contact angle may not become large extremely in drawing 9 about the contact angle of a bank 
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110, the thin film layer 204 can be formed by almost uniform thickness, without crawling 
thin-film-material liquid 203 extremely by the side attachment wall of a bank 110. The amount 
of the thin-film-material liquid 203 breathed out is adjusted so that the thickness of the thin 
film layer 204 after formation may be set to 0.1 micrometers - about 2 micrometers. 
[0137] In addition, as an ink-jet method, you may be the method of carrying out the 
regurgitation by gassing by heat also in a piezo jet method. The nozzle and the 
piezo-electric-crystal element are equipped with and constituted from a piezo jet method by 
the pressure room. If voltage is impressed to the piezo-electric-crystal element with which the 
fluid is filled up into the pressure room, a volume change will arise in a pressure room and the 
drop of a fluid will be breathed out from a nozzle. By the method which carries out the 
regurgitation by gassing, the heating element is prepared in the pressure room which passes to 
a nozzle. A heating element is made to generate heat, the fluid of the nozzle neighborhood is 
boiled, a foam is generated, and the regurgitation of the fluid is carried out by the cubical 
expansion. A piezo jet method is desirable at a point without transformation of the fluid by 
heating. 

[0138] As described above, according to this example, a bank front face can carry out surface 
treatment of the bank forming face to non-compatibility at a stretch to thin-film-material liquid 
at compatibility by performing plasma treatment on the conditions which oxygen is mixing in a 
fluorine system compound. And the contact angle which shows the degree of compatibility 
according to a property as shown in drawing 9 can be set up easily. That is, the bank itself can 
control the compatibility of a bank and a bank forming face certainly, without passing through 
many processes like before for compatibility control, maintaining high adhesion with a bank 
forming face. It can prevent by this that thin-film-material liquid flows out across a bank, the 
yield can be raised, and a manufacturing cost can be decreased. 

[0139] (5): The 5th example of the 5th example this invention is related with the thin film 
formation method at the time of forming a bank by the two-layer structure. The feature is that 
especially forms a lower layer by inorganic material, and it forms the upper layer by the organic 
material. 

[0140] The manufacturing process cross section of this example is shown in drawing 10 A-10F. 
this example is applied to all uses that fill up with a predetermined fluid the field which 
established the bank in the bank forming face in arbitrary configurations, and was divided like 
the 4th example of the above on the bank. For example, when filling up a coloring resin into a 
pixel field with the case where an organic semiconductor material is filled up with the display 
device using the organic-semiconductor thin film into a pixel field, or a light filter, it can apply. 
[0141] Lower layer film formation process ( drawing 10 A) : A lower layer film formation process 
is a process which forms the lower layer film 120 in the bank forming face 100. About a bank 
forming face, it is the same as that of the 4th example of the above. It is desirable in order that 
consisting of inorganic material as a material of a lower layer film may acquire suitable 
non-compatibility with next surface treatment. Moreover, it is desirable that it is material with 
the sufficient bank forming face 100 and sufficient adhesion. For example, when the bank 
forming face is formed of ITO etc., it is possible to use the general silicon oxide (Si02) and 
general silicon nitride as an insulator layer, and an amorphous silicon for the lower layer film 
1 20. When such a material is used, the compatibility between the compatibility of the base of a 
crevice 101 and the compatibility of the bank upper layer 121 is acquired by plasma treatment. 
This compatibility is effective in order to fix thin-film-material liquid to crevice 101 base evenly. 
Formation of a lower layer film is performed by applying the above-mentioned inorganic material 
according to desired height by predetermined methods, such as for example, a spin coat, a spray 
code, a roll coat, a die coat, and a DIP coat. The height of the lower layer film 120 has a 
desirable grade almost equal to the height of the thin film layer 204. Since the lower layer film 
120 has thin-film-material liquid 203 and a certain amount of compatibility, the wall surface and 
the thin-film-material liquid 203 of the lower layer film 120 stick it in process in which 
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thin-film-material liquid 203 is heat-treated. It is because the distortion of the front face of the 
thin film layer 204 produced when thin-film-material liquid 203 sticks to the wall surface of the 
lower layer film 120 can be abolished if the thickness of final thin-film-material liquid 203 and 
the height of the lower layer film 120 are made almost equal. 

[0142] The upper formation process ( drawing 10 B) : The upper formation process is a process 
which forms the bank upper layer 121 on the lower layer film 120. The organic material 
mentioned in the 4th example of the above as a material of the bank upper layer 121 is used. 
Using also [ member / covered ] is also possible. The bank upper layer 121 is alternatively 
formed in a field to form a bank in. Arbitrary methods, such as print processes and the 
lithography method, can be chosen. When using print processes, an organic material is directly 
applied to a bank configuration by arbitrary methods, such as intaglio printing, lithography, and 
letterpress. When using the lithography method, according to the height of the bank upper layer 
121, an organic material is applied by predetermined methods, such as a spin coat, a spray code, 
a roll coat, a die coat, and a DIP coat, and a resist layer is applied on it. And it leaves the resist 
doubled with the bank configuration by giving a mask according to a bank configuration, and 
exposing and developing a resist. It ********** s at the end and the material of the bank upper 
layer of portions other than a mask is removed. Even if the height of a bank 1 10 fills up with 
thin-film-material liquid the crevice 101 surrounded on a bank, it is formed in the crevice which 
adjoins with surface tension at the height which is the grade to which thin-film-material liquid 
does not overflow. For example, the oak which forms the thin film layer 204 after 
heat-treatment by the thickness of 0.05 micrometers - 0.2 micrometers, and the doubled height 
of the lower layer film 120 and the bank upper layer 121 are formed in 1 micrometer - about 2 
micrometers. 

[0143] Removal process ( drawing 10 C) : A removal process is a process which **********s 
the lower layer film 120 by using the bank upper layer 121 as a mask. The bank upper layer 121 
is an organic material, and can act as a resist. Therefore, only the lower layer film 120 can be 
alternatively **********ed by choosing etching material. For example, the bank upper layer 121 
is formed beforehand more thickly than the thickness of a schedule, dry etching of the whole is 
carried out together with a lower layer film, or when the lower layer film 1 20 is formed by Si02, 
wet etching of the fluoric acid is used and carried out to an etching reagent. Lower layer films 
120 other than the bank formation field as for which the mask is carried out by this processing 
in the bank upper layer 121 are removed. 

[0144] Surface treatment process ( drawing 10 D) : A surface treatment process is a process 
which performs plasma treatment under fixed conditions and adjusts the compatibility over the 
bank forming face 100, the lower layer film 120, and the thin-film-material liquid of the bank 
upper layer 121. Plasma treatment of this invention is also performed by the same conditions 
and same gas as the above-mentioned operation gestalt 1. If the bank forming face 100 and the 
lower layer film 120 are especially chosen as ITO and Si02, respectively, this surface treatment 
can perform a suitable compatibility setup. That is, since both ITO and Si02 are inorganic 
material as shown in drawing 9 , although the change property by the mixing ratio of a fluorine 
system compound and oxygen is similar, the direction of Si02 is in the inclination for the grade 
of compatibility to be high. For this reason, with the above-mentioned surface treatment, 
surface treatment of the grade of the compatibility of the bank forming face 100, the lower layer 
film (bank lower layer) 120, and the bank upper layer 121 can be carried out so that it may 
become the turn of the "bank forming face >= bank lower layer surface > bank upper front 
face." 

[0145] Thin film formation process ( drawing 10 E, 10F) : A thin film formation process is a 
process which fills up with thin-film-material liquid 203 the crevice 101 surrounded in the bank 
lower layer 120 and the upper layer 121, and forms a thin film layer in it. The detail is the same 
as the 4th example of the above. After restoration of thin-film-material liquid 203 evaporates a 
solvent component by heat-treatment tc, and forms the thin film layer 204. 
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[0146] As shown in drawing 10 E P the regurgitation of the thin-film-material liquid 203 is carried 
out to the crevice 101 surrounded on the bank from the ink-jet formula recording head 202. 
Discharge quantity is taken as an amount which becomes desired thickness, when volume 
decreases by heat-treatment. As for this thickness, it is desirable that it is almost equal to the 
thickness of the bank lower layer 120 by the reason for the above. It fills up, so that it rises in 
the position of S3, without the surface tension of the bank upper layer 121 acting, and 
thin-film-material liquid 203 overcoming a bank, even if it breathes out a lot of 
thin-film-material liquid 203 compared with the thickness of the thin film layer 204, as shown in 
drawing 10 E at the time of restoration. If filled up with thin-film-material liquid, heat-treatment 
etc. will be performed and a solvent component will be evaporated. When a solvent component 
evaporates, as shown in drawing 10 F, the volume of thin-film-material liquid 203 decreases, and 
the thin film layer 204 of thickness of the same grade as the bank lower layer 120 is formed by 
the thickness in surface S4 of the bottom of a crevice 101. Since surface treatment of the 
bottom of the crevice 101 which is the bank forming face 100 at this time is carried out so that 
compatibility may be shown, the thin film layer 204 gets wet suitably. Moreover, the contact 
angle of the bank lower layer 120 is smaller than the bank upper layer 121, and is stuck with 
thin-film-material liquid 203 by moderate compatibility. For this reason, thin-film-material liquid 
203 is not crawled by the side attachment wall of the bank lower layer 120. Moreover, since the 
bank lower layer 120 and the thin film layer 204 are the almost same thickness, 
thin-film-material liquid 203 is not dragged by the side attachment wall of the bank lower layer 
120. For this reason, the thin film layer 204 can be formed by almost uniform thickness. The 
amount of the thin-film-material liquid 203 breathed out is adjusted so that the thickness of the 
thin film layer 204 after formation may be set to 0.1 micrometers - about 2 micrometers. 
[0147] As described above, according to this example, it can set up so that compatibility may go 
up to the bank which carried out the laminating of inorganic material and the organic material in 
order of the bank upper layer, a bank lower layer, and a bank forming face by performing plasma 
treatment on the conditions which oxygen is mixing in a fluorine system compound. That is, the 
bank itself can terminate surface treatment at a stretch by control of easy plasma treatment, 
without passing through many processes like before for compatibility control, maintaining high 
adhesion with a bank forming face. It can prevent by this that thin-film-material liquid flows out 
across a bank, the yield can be raised, and a manufacturing cost can be decreased. The effect 
that a uniform thin film layer can be formed especially is done so. 

[0148] (6): The 6th example of the 6th example this invention forms a bank by the two-layer 
structure by different method from the 5th example of the above. 

[0149] The manufacturing process cross section of this example is shown in drawing 1 1 A-1 1F, 
and drawing 12 A - 12 C. This operation gestalt is applied to all uses that fill up with a 
predetermined fluid the field which established the bank in the bank forming face in arbitrary 
configurations, and was divided like the 4th example of the above on the bank. For example, 
when filling up a coloring resin into a pixel field with the case where an organic semiconductor 
material is filled up with the display device using the organic-semiconductor thin film into a pixel 
field, or a light filter, it can apply. Since it is the same as that of the above 4th and the 5th 
example about the material about a bank forming face, a lower layer film, and the bank upper 
layer, or thickness, explanation is omitted. 

[0150] Lower layer film formation process ( drawing 1 1 A) : A lower layer film formation process 
is a process which forms the lower layer film 130 in the bank forming face 100. The lower layer 
film 130 is formed by the same method as the 5th example of the above. 

[0151] Exposure process ( drawing 1 1 B) : An exposure process is a process which carries out 
exposure development of the lower layer film 130 according to a bank configuration. According 
to a bank configuration, a mask 132 is formed in the upper part of the lower layer film 130. The 
mask of the case of the material which the lower layer film 130 hardens by energy grant is 
carried out so that a bank formation field may be made to penetrate light and a removal field 
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may not be made to penetrate light. In the case of the material into which the lower layer film 
1 30 deteriorates possible [ removal ] by energy grant, the light of a bank formation field is 
intercepted, and it carries out a mask so that a removal field may be made to penetrate light. In 
this example, it is possible to change independently a bank configuration [ in / eye the hatchet 
which can be etched, and a lower layer / for not the thing that **********s a lower layer by 
using the bank upper layer as a mask but a lower layer and the upper layer ], and the bank 
configuration in the upper layer. By choosing the configuration of this bank lower layer as a 
suitable thing, a thin film layer can be suitably prepared now. In addition, energy sources, such 
as a laser beam, perform exposure using a well-known method. 

[0152] Etching process ( drawing 1 1 C) : An etching process is a process which leaves the field 
exposed and hardened and removes the lower layer film 130. A mask and the lower layer film 
130 of a removal field are removed after exposure using a solvent. Etching uses fluoric acid as 
an etching reagent, when Si02 and polysilazane are used as a lower layer film 130. Moreover, 
you may use dry etching. 

[0153] The upper film formation process ( drawing 1 1 D) : The upper film formation process is a 
process which covers the bank lower layer 130 and forms the upper film 130. The upper film 131 
is formed by the same method as the above-mentioned lower layer film 130. 
[0154] Exposure process ( drawing 1 1 E) : An exposure process is a process which exposes the 
upper film 131 according to the upper bank configuration. According to the configuration of the 
bank upper layer, a mask 134 is formed on the upper film 131. The mask of the case of the 
material which the upper film 131 hardens by energy grant is carried out so that a bank 
formation field may be made to penetrate light and a removal field may not be made to 
penetrate light. In the case of the material into which the upper film 131 deteriorates possible [ 
removal ] by energy grant, the light of a bank formation field is intercepted, and it carries out a 
mask so that a removal field may be made to penetrate light. As mentioned above, with this 
operation gestalt, you may change the configuration of the bank upper layer 131 with a lower 
layer. In addition, energy sources, such as a laser beam, perform exposure using a well-known 
method. 

[0155] Etching process ( drawing 1 1 F) : An etching process is a process which leaves the field 
exposed and hardened and removes the upper film 131. A mask and the upper film 131 of a 
removal field are removed after exposure using a solvent. Etching uses fluoric acid as an etching 
reagent, when a polyimide is used as an upper film 131. Moreover, you may use dry etching. 
[0156] Surface treatment process ( drawing 12 A) : Since it is the same as that of the 5th 
example of the above about a surface treatment process, explanation is omitted. With this 
surface treatment, surface treatment of the grade of the compatibility of the bank forming face 
100, the bank lower layer 130, and the bank upper layer 131 can be carried out so that it may 
become the turn of the "bank forming face >= bank lower layer surface > bank upper front 
face/' 

[0157] Thin film formation process ( drawing 12 B, 12C) : A thin film formation process is a 
process which fills up with thin-film-material liquid 203 the crevice 101 surrounded in the bank 
lower layer 130 and the upper layer 131, and forms a thin film layer in it. Since it is the same as 
that of the 5th example of the above about a thin film formation process, explanation is omitted. 

[0158] As described above, according to this example, it can set up so that compatibility may go 
up to the bank which carried out the laminating of inorganic material and the organic material in 
order of the bank upper layer, a bank lower layer, and a bank forming face by performing plasma 
treatment on the conditions which oxygen is mixing in a fluorine system compound. That is, the 
bank itself can terminate surface treatment at a stretch by control of easy plasma treatment, 
without passing through many proc sses like before for compatibility control, maintaining high 
adhesion with a bank forming face. It can prevent by this that thin-film-material liquid flows out 
across a bank, the yield can be raised, and a manufacturing cost can be decreased. The effect 
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that it can form in a configuration which can form a uniform thin film layer and is especially 
different in a bank lower layer and the upper layer is done so. 

[0159] (7): The 7th example [ 7th ] of an example is related with the display manufactured with 
the application of the 5th example mentioned above in actual display. 
[0160] (Whole composition) It is the same as that of this display having changed with 
active-matrix type display, and drawing 3 mentioned above having explained the whole 
composition (for this reason, the sign of a component omits explanation of the duplication 
portion using the same thing as drawing 3 ). drawing 13 — it — constituting — having — **** 

— a pixel — one — a ** — extracting — being shown — a plan — drawing 14 — A - 14 — C 

— respectively — drawing 13 — a cutting plane — A-A — ' — it can set — a cross section — 
a cutting plane — B-B — ' — it can set — a cross section — and — a cutting plane — C-C 

— ' — it can set — a cross section — it is . 

[0161] This active-matrix type display 1 is different in respect of the following, although the 
whole composition is the same as the thing of drawing 3 mentioned above, and equivalent. 
[0162] That is, each pixel 7 is formed in the crevice surrounded in the bank layer bank. This 
bank layer carries out the laminating of the lower layer side insulator layer 61 and the upper 
layer side insulator layer 62, and is constituted. The operation gestalt 3 is applied to 
manufacture of this bank layer bank. About conditions, such as the material, height, etc., it is the 
same as that of the operation gestalt 3. An organic semiconductor material is used as 
thin-film-material liquid. The organic-semiconductor film 43 is formed by breathing out and 
heating this material to the field surrounded in the bank layer bank. For example, it is formed so 
that the organic-semiconductor film 43 may be set to 0.2 micrometers - about 1.0 micrometers 
and 1 micrometer - about 2 micrometers, respectively in the oak which is 0.05 micrometers - 
0.2 micrometers, the lower layer side insulator layer 61, and the upper layer side insulator layer 
62. 

[0163] Moreover, 1st TFT20 and 2nd TFT30 are formed with the island-like semiconductor film, 
as shown in drawing 7 and drawing 8 . As an organic-semiconductor film 43, the material which 
emits light by impression of electric field, for example, a polyphenylene vinylene, (PPV) is used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



(Operation of a bank layer) In the above-mentioned composition, before the bank layer bank is 
filled up with the organic semiconductor material 203 with an ink-jet method, plasma treatment 
which made the fluorine or the fluorine compound introductory gas like the above-mentioned 
operation gestalt is carried out. For this reason, the compatibility over an organic 
semiconductor material is formed in the turn of insulating-layer 62 a pixel electrode 41 >= lower 
layer side insulating-layer 62> upper layer side. For this reason, even if filled up with the 
thin-film-material liquid containing the organic semiconductor material to the limit of the pixel 
field surrounded in the bank layer bank, the organic-semiconductor film 43 can settle in the 
height of the lower layer side insulating layer 62, it can prevent that the organic-semiconductor 
film 43 solidifies in the shape of a concave letter, and the flat organic-semiconductor film 43 
can be formed. Although the drive current of the thin film light emitting device 40 will 
concentrate there and the reliability of the thin film light emitting device 40 will fall when the 
thin portion of thickness is in the organic-semiconductor film 43, a title can be eliminated while 
it is such. 

[0165] Moreover, in this example, the bank layer bank is formed also in the field which laps with 
the relay electrode 35 of the flow control circuit 50 among the formation fields of the pixel 
electrode 41, and the organic-semiconductor film 43 is not formed in the field which laps with 
the relay electrode 35. That is, the organic-semiconductor film 43 is formed only in a flat 
portion among the formation fields of the pixel electrode 41. It is the factor to which this also 
maintains the organic-semiconductor film 43 to fixed thickness. 

[0166] Furthermore, if there is no bank layer bank in the field which laps with the relay 
electrode 35, also in this portion, between Counterelectrodes op, drive current will flow and the 
organic-semiconductor film 43 will emit light. However, this light is inserted between the relay 
electrode 35 and Counterelectrode op, and outgoing radiation is not carried out outside, and it 
does not contribute to a display. The drive current which flows in the portion which does not 
**** to this display can be called reactive current seen from the field of a display. However, 
with this gestalt, if it was the former, the bank layer bank was formed in the portion into which 
such the reactive current should flow. For this reason, it can prevent that useless current flows 
to the common feeder com, and the width of face of the common feeder com may come to be 
narrow that much. As the result, luminescence area can be increased and display performances, 
such as brightness and a contrast ratio, can be raised. 

[0167] Moreover, patterning becomes possible, without having good control of striking a ball in 
any direction for every primary color, and using complicated processes, such as the 
photolithography method, by using an ink-jet method, since an organic-semiconductor film can 
be formed. 

[0168] In addition, you may form the bank layer bank by the black resist. The bank layer bank 
functions as a black matrix, and its display grace, such as a contrast ratio, improves. That is, in 
the active-matrix type display 1 concerning this gestalt, since Counterelectrode op is formed in 
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the front-face side of the transparent substrate 10 all over a pixel 7, the reflected light in 
Counterelectrode op reduces a contrast ratio. However, if the blowout layer bank which b ars 
the function which lessens a parasitic capacitance is constituted from a black resist, since the 
bank layer bank can be operated as a black matrix and the reflected light from Counterelectrode 
op will be interrupted, a contrast ratio can be raised. 

[0169] The bank layer bank is constituted along with the data line sig and the scanning line gate 
more thickly than the organic-semiconductor film 41, and Counterelectrode op is formed in this. 
Therefore, when the bank layer bank exists, it is prevented that a big capacity is parasitic on 
the data line sig. namely, the data line sig and Counterelectrode op — since the thick bank layer 
bank intervenes in between [ every ], **** which is parasitic on the data line sig is very small 
So, the load of the drive circuits 3 and 4 can be reduced and low-power-izing and/or 
improvement in the speed of a display action can be attained. 

[0170] Moreover, the bank layer bank consists of the two-layer structure which consists of 
inorganic material and an organic material. If it is going to form a bank layer with thick thickness 
only by inorganic material, it is necessary to form the film which consists of inorganic material 
over long time by the PECVD method etc. On the other hand, organic materials, such as a resist 
and a polyimide film, are easy to form a comparatively thick film. Since the bank layer bank of 
this operation gestalt constitutes the upper layer side insulator layer 62 from an organic 
material with easy thick-film-izing, and the bank stratification can be managed in a short time, 
productivity can be raised. 

[0171] Moreover, if it is this two-layer structure, although the organic-semiconductor film 41 
has touched in the lower layer side insulator layer 61 which consists of inorganic material, it 
does not touch in the upper layer side insulator layer 62 which consists of an organic material. 
So, since the organic-semiconductor film 41 does not deteriorate in response to the influence 
of the upper layer side insulator layer 62 which consists of organic materials, in the thin film 
light emitting device 40, neither the decline in luminous efficiency nor the fall of reliability 
occurs. 

[0172] Moreover, according to this example, since the bank layer bank is formed also in the 
boundary region (outside field of a display 1 1) of the transparent substrate 10, the data side 
drive circuit 3 and the scan side drive circuit 4 are also covered by the bank layer bank. If 
Counterelectrode op is formed in the display 1 1 at least, it is enough and it is not necessary to 
form it even in a drive circuit field. However, since doubling precision is bad when 
Counterelectrode op is formed by the mask spatter method, Counterelectrode op may be 
formed even in a drive circuit field. In this example, though Counterelectrode op is formed even 
in these drive circuit fields, the bank layer bank will intervene between the wiring layer of a drive 
circuit, and Counterelectrode op. For this reason, since it can prevent that capacity is parasitic 
on the drive circuits 3 and 4, the load of the drive circuits 3 and 4 can be reduced and 
low-power-izing and/or improvement in the speed of a display action can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is outline explanatory drawing showing the display of this invention, and 
the relation of a drop. 

fDrawing 21 Drawing 2 A - 2C is the cross section showing the example of the configuration of a 
bank of having ****** in the display of this invention. 

[Drawing 31 Drawing 3 is the block diagram showing typically the whole example layout of the 
active-matrix type display concerning the display of this invention. 

[Drawing 41 Drawing 4 is the plan showing one of the pixels constituted by the active-matrix 
type display shown in drawing 3 . 

[Drawing 51 Drawing 5 A - 5C is the A-A cross section of drawing 4 , a B-B cross section, and 
a C-C cross section, respectively. 

[Drawing 61 Drawing 6 is the cross section of an example of the light filter which applied this 
invention. 

[Drawing 71 It is the cross section showing each evaluation in drawing 7 A - 7E reference 
example. 

[Drawing 81 Drawing 8 A - 8D is the manufacturing process cross section of the thin film 
formation method concerning the 4th example of this invention. 

[Drawing 91 Drawing 9 is a property view explaining the relation between the mixing ratio of the 
fluorine system compound and oxygen concerning the principle of the surface treatment of this 
invention, and a contact angle. 

[Drawing 101 Drawing 10 A-10F are the manufacturing process cross section of the thin film 
formation method concerning the 5th example of this invention. 

[Drawing 111 Drawing 1 1 A-1 1 F are the manufacturing process cross section of the thin film 
formation method concerning the 6th carried-out type of this invention. 

[Drawing 121 Drawing 12 A - 12C is the manufacturing process cross section (continuation) of 

the thin film formation method concerning the 6th example of this invention. 

[Drawing 131 Drawing 13 is the plan extracting and showing one of the pixels constituted by the 

active-matrix type display concerning the 7th example of this invention. 

[Drawing 141 Drawing 14 A - 14C is the A-A' cross section and B-B'cross section and C-C 

cross section of drawing 13 . 

[Drawing 151 drawing 15 A - 1 5C explains a semiconductor stratification process — it is the 
A-A' cross section and B-B'cross section and C-C cross section of drawing 1 3 , respectively 
[Drawing 161 drawing 16 A - 1 6C explains a lower layer side insulation stratification process — 
it is the A-A' cross section and B-B'cross section and C-C cross section of drawing 13 , 
respectively 

[Drawing 1 71 drawing 1 7 A - 17C explains an upper layer side insulation stratification process 
— it is the A-A' cross section and B-B'cross section and C-C cross section of drawing 1 3 , 
respectively 
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fDrawing 181 drawing 18 A - 1 8C explains a bank stratification process — it is the A-A' cross 

section and B-B'cross section and C-C f cross section of drawing 13 , respectively 

fDrawing 191 drawing 19 A - 1 9C explains a surface treatment process — it is the A-A' cross 

section and B-B'cross section and C-C cross section of drawing 13 , respectively 

fDrawing 201 drawing 20 A - 20C xplains an organic-semiconductor film formation process — 

it is the A-A' cross section and B-B'cross section and C-C cross section of drawing 13 , 

respectively 

fDrawing 211 Drawing 21 is the cross section of the light filter which applied this invention. 
fDrawing 221 Drawing 22 is drawing showing the contact angle change on the ITO substrate 
front face by the plasma treatment concerning the example of the octavus of this invention, and 
a polyimide film front face. 

fDrawing 231 Drawing 23 is the process cross section showing the manufacture method of the 
organic EL element concerning the 9th example of this invention. 

fDrawing 241 Drawing 24 is the process cross section showing the manufacture method of the 
light filter concerning the 1 0th example of this invention. 

fDrawing 251 Drawing 25 is the process cross section showing the manufacture method which 
forms the bank concerning the 1 1th example of this invention by two-layer [ of an inorganic 
substance and the organic substance ]. 
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